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nance Motors! 









That’s Why Wide-Awake Engineers | 
Are Insuring Top Performance For 
Their Machines By Equipping Them (= 
With Allis-Chalmers Lo-Mainte- \gat 


of 


iy’ 





EVERY ENGINEER KNOWS 
that the motor is the “muscle” of 
his machine. And in the race for 
top production today there’s no 
time or place for motor-trouble. 


When you specify Allis-Chal- 
mers Lo-Maintenance Motors, 
you’re ordering trouble-free, un- 
interrupted power—the depend- 
able kind of power that gets out 
of your machines the top per- 
formance you build into them. 


Full measure construction is 
the reason. You can count on the 
extra-value features of Lo-Main- 
tenance Motors for more than 
just a rated horsepower. 


\g 


THIS GRINDING MACHINE IS EQUIPPED FOR “ALL-OUT” PRODUCTION WITH TW0 
enclosed, fan-cooled Allis-Chalmers Lo-Maintenance Motors. That means more dependable power. 
That means greater efficiency and greater economy under all types of operating conditions 


“BOUN 
ACHINES 


















You get indestructible rotor... 
distortionless stator... 
. the highest 
quality in workmanship and ma- 
terials. No wonder Allis-Chal- 
mers Motors never let you down! 


high car- 
bon steel frame. . 


To ease your engineering prob- 





lems and help you get the mos 
out of your machines, there's! 





trained engineer in our district 
office near you, ready to coopé 
ate with you in every Way. Call 
him today, or write Allis-Chal: 


mers, Milwaukee, Wisconsin. 














©) ALLIS-CHALMERS LO-MAINTENANCE MOTOBS 


A COMPLETE LINE FOR EVERY PURPOSE.. 





ONE-HALF HORSEPOWER AND !! 
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...ONE OF THE LARGEST AND MOST 
COMPLETE CHEMICAL AND PHYSICAL 
LABORATORIES OF ITS KIND 


The Globe Stainless Tubes Co., pioneer 
in the manufacture of Stainless and Seam- 
less Steel Tubes, now has one of the 
largest and most well equipped chemi- 
cal and physical laboratories of its kind, 
concentrating on tubing problems. 


This laboratory is maintained for the 
convenience of our customers and to 
enable us to exercise exact laboratory 
control over all production for consist- 
ently uniform quality. It is under the 
supervision of graduate metallurgists 
and chemists who are prepared to 
make all chemical, physical, and micro- 
scopic examinations of steel which pre- 
sent day requirements may demand. 


We will gladly cooperate with you on 
tubing problems and make recommen- 
dations as to the best alloy and type 
suited, based on previous experience, 
practical and laboratory tests. 


GLOBE STAINLESS TUBE COMPANY 


4009 w. BURNHAM STREET pees 
MILWAUKEE « WISCONSIN! SR gRe 


STAINLESS TUBES 
BOILER TUBES 
CONDENSER AND 
HEAT EXCHANGER TUBES 
MECHANICAL TUBING 
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O meet the present emergency, many machin- 

ery manufacturers are designing “stripped 
down” machines. These models ease somewhat the 
bottleneck experienced by defense industries. In 
addition they conserve needed materials otherwise 
used for refinements. An example is a munitions 
engraver built by the George Gorton Machine Co. 
that can be produced nearly three times as fast 
by eliminating many controls and adjustments 
used on standard machines. 


CIENTIFIC conservation of materials is nec- 

essary for almost all machinery manufactur- 
ers. Careful reclamation and sorting of scrap be- 
comes an important part of any program of this 
kind. As an indication of what a well organized 
effort can accomplish along this line, General Elec- 
tric has developed its reclamation system to the 
point where each dollar’s worth of materials saved 
is reclaimed at a cost of only twenty cents. 


¢ 


AY of perfection seems to be here for the 

homely typewriter ribbon. Latest develop- 
ment includes a ribbon that does not clog the 
type, does not smudge and has long wear with 
uniformity of color. Undetectable erasures can be 
made positively and quickly. 


¢ 


LUMINUM shortage troubling designers is 

being offset in various ways. In the radio in- 
dustry, high-frequency iron is releasing consider- 
able amounts of the metal as well as making 
marked effects on the trends in radio design. Iron- 
core coils, powder-iron sleeves, and permeability 
tuners eliminate the use of aluminum shields, con- 
denser plates, etc. 

One manufacturer has conserved more than 33 
tons of aluminum by the use of steel in the man- 
ufacture of radio receiving set cases for the Army. 
These cases are copper plated before and after 
assembly. Then zinc chromate primes the cases 
preparatory to receiving regulation finish. 


N aircraft manufacture, aluminum rivets are 

kept in refrigerator compartments after heat 
treatment to keep them soft. Reaching normal 
temperatures after driving, the rivets attain their 
maximum strength and hardness. 


¢ 


ACHINE tools manufactured in South Amer- 
ica are now being imported as stop-gaps for 
domestic production. These include shapers, drill 
presses, punch presses, die filing machines and 
hand screw machines. Later imports will include 
large turret lathes, planers, heavy duty drill 
presses and milling machines built to conform with 
American specifications and practices. 


‘“ELLULAR rubber, consisting of thin dense 
C layers enclosing microscopic cells of nitro- 
gen, has been developed which is half the weight 
of cork and has high insulation properties. Ten 
times more resistant to water than cork or balsa 
wood, the material will be furnished in two weights 
of insulation board by the United States Rubber 
Co. A thermoplastic material, it can be shaped 
by heating to 190 degrees, bending while hot. Other 
properties include _ machinability, structural 
strength, moisture and rot resistance as well as 
resistance to oil, acid and fire. 


OMPRESSED wood impregnated with phenolic 
C resins is being used successfully for gears. 
They are relatively strong, quiet-operating and 
long-lived. 


¢ 


— synthetic rubbers are being used 
as substitutes for spring steel, machine sup 
ports, shaft couplings, rotary oil pumps and cable 
coverings. Plasticized phenolic resins are also be- 
ing used as substitutes, for coating and protect: 
ing tin plate and unplated iron. 
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Ingenious Mechanism Typifies 


Design of Jig Grinder 


By J. R. Moore 


Moore Special Tool Co. 


NTERCHANGEABILITY of machine parts is one of the 
| outstanding contributions of engineers to American 

progress. One of the best examples in point is that of 
the European skeptic who disassembled three airplane en- 
gines, shuffled the parts and reassembled the three engines 
in perfect working condition. 

Such precision is the result of the accurate tools, dies 
and gages used to form and check the critical shape and di- 
mensions of each machine part. Equally accurate, or even 
more so, must be the machines on which such tools and 
dies are made. 

Grinding of cylindrical holes necessitates relative rota- 
tion of the wheel and the work about two axes—first, the 
axis of the hole and, second, the axis of the wheel. How- 
ever, in addition to cylindrical holes, tapered holes must be 
ground. Furthermore, because the draft of holes for punch- 
ing dies is opposite that of molding dies, the machine must 
be capable of grinding tapers in 
both directioins. Engineers famil- 


iar with the tedious use of tool- Fig. 1—Grinder finishes 
maker’s buttons or locating plugs cylindrical holes and 
to achieve precise dimension and holes tapered in either 


direction to a high de- 


location of holes will appreciate 
gree of precision 


the need for a machine fulfilling 
the above. basic specifications for 
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grinding holes in dies and other machine parts re- 
quiring high finish and dimensional accuracy, 

Since die holes may vary from %-inch to 4 inches 
in diameter, wheel speeds from about 10,000 to 75,000 
revolutions per minute are required. Also, in order 
to feed the wheel into the work, fine adjustments of 
the cutting diameter must be made while the machine 
is running. 

It is evident from the foregoing that an ordinary 
internal grinder meets all the requirements except that 
of location. Therefore, the preliminary design visyaj- 
ized a vertical internal grinder with a rotating hori- 
zontal worktable the position of which could be moved 
in either of two directions with respect to its center 
of rotation. 

In such a machine the grinding spindle would be 
mounted on a vertical slide which would be inclinable 
to permit taper hole grinding. The vertical slide 
could then be made adjustable horizontally to pro- 
vide the ‘‘adjustable-while-running” feature. 

As the design developed, certain apparently insur- 
mountable difficulties were perceived. In order to 
handle a practical range of sizes of work the rotating 
table would necessarily be large, introducing high 
centrifugal forces. Due to large bearing sizes required 
and their heavy loading, extreme bearing problems 
were introduced. Also, heat generated in these bear- 
ings would cause warpage and distortion. Finally, 
the element of cost advantage in using a conventional 
jig borer cross-slide worktable added to the lack of 
feasibility of this design. 

In consequence, the whole idea of the rotating table 
was discarded. Consideration was given to various 
mechanical movements which would fulfill all the re- 
quirements and which could be built entirely into a 
single vertical spindle housing. 


Rotates about Two Axes 


The final solution is the machine shown in the photo- 
graph, Fig. 1, and in the drawing, Fig. 2: Solving, as 
it does, the problem of grinding cylindrical and tapered 
holes and providing rotation about two mutually in- 
clined axes, the spindle assembly can well be con- 
sidered in some detail. 

The first axis of rotation is always vertical and al- 
ways coincides with the axis of the hole being ground. 
A hollow spindle mounted in the housing in a pair of 


Fig. 2—Left—When the slide is tilted as shown, machine is 
set up to grind tapered holes. 


Fig. 3—JInstalled and 
interchangeable grind- 
ing wheel assemblies. 
These heads are removed 
and replaced quickly by 
means of pear-shaped 
flange holes and quick- 
acting hose couplings 











Fig. 4 — Left — Semi- 
universal link acts as a 
crank to drive spindle 
when slide is tilted. 
Chain provides spindle 
drive from jackshatt 


Fig. 5 — Right — Drive, 
utilizing variable speed 
pulleys, is shown in 
head. Slide, adjusted 
to the vertical, grinds 
cylindrical holes 


preloaded precision ball bearings determines this axis. 

To provide the inclined axis for grinding tapers, 
a vertical guide sleeve is mounted inside the spindle. 
This sleeve is hinged on two diametrically opposed 
pivotpins integral with the lower part of the spindle. 
Since the pins are located in the front and back of the 
spindle they are not shown in the sectional view, Fig. 
2. The upper end of the guide sleeve is clamped be- 
tween two setscrews tapped into the spindle. By locat- 
ing these screws in a line at a right angle to the center 
line of the pivotpins, the guide sleeve may be tilted 
in either direction by loosening one screw and taking 
up on the other. Any angle up to 1%-degrees in either 
direction may be set by means of calibrations on the 
spindle and sleeve. 


Air Motors Drive Wheel 


Support for the grinding wheel assembly is pro- 
vided by a slide fitted into the hollow guide sleeve. 
The grinding wheel spindle drive (rotation of the 
wheel about its own axis) is conventional. Air motors 
are used, coupled to the slide by means of neoprene 
hose. Wheel speed variation is obtained by inter- 
changeable motors. One of these is shown installed 
and another resting on the table in Fig. 3. To facilitate 
assembly of the wheel heads to the spindle cross slide, 
four pear-shaped holes are formed in the four corners 
of the square flange of the air motor housing. Four 
Capscrews are tapped into the eccentric slide block. 
By loosening these screws and turning the air motor 
flange slightly, the capscrew heads are aligned with 
the large end of the pear-shaped holes and the entire 
assembly can be quickly removed and replaced. 

When, as shown in Fig. 5, the slide is adjusted to 
the vertical by means of the setscrews in the upper 
edge of the hollow spindie, cylindrical holes are 
ground. By moving the grinding head laterally on the 
eccentric cross slide the diameters of the cylindrical 
holes are varied. 


For grinding taper holes, the slide is tilted. The 
lateral adjustment of the grinding head on the cross 
Slide then serves a double purpose. It will be recalled 
that holes must be ground tapered in either direction. 
If it is assumed that the center line of the grinding 
Wheel coincides with the center line of the tilted 
vertical slide, a hole will be ground which tapers out- 
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Fig. 6—Worms for vertical traverse are driven by spur 
gears engaged by pinion on vertical shaft 


ward as the wheel is fed downward. 

To grind a taper in the opposite direction it is 
apparent that the center of the wheel must be so 
located that, in being fed downward along the 
center line of the guide sleeve, it approaches the 
center line of the hollow spindle. This is accom- 
plished by tilting the guide sleeve to the left in 
Fig. 2 and moving the grinding wheel to the left. 
Thus the mean diameter of the portion of the hole 
being ground by a cylindrical element of the wheel 
at any instant is equal to the total eccentricity 
of grinding element with respect to the guide 
sleeve less the length of a line perpendicular to the 
center line of the guide sleeve at the wheel center 
to its intersection with the center line of the spindle, 
multiplied by twice the cosine of the angle of tilt. 


In contrast, the corresponding mean diameter of a 
hole which tapers outward as the wheel is fed down- 
ward is equal to the length of a line perpendicular 
to the guide sleeve center from the grinding element 
to its point of intersection with the spindle center 
line, multiplied by twice the cosine of tilt angle. 


Rotation of the entire spindle assembly about its 
own vertical center was subject to a number of 
solutions. The simplest would be to mount a sprock- 
et directly on the hollow spindle and drive from 
there. However, such a drive would have certain 
disadvantages. 


First, the chain would impose a constant, uni- 
directional, radial load on the spindle which might 












Fig. 7—Trigger mechanism shown in lower view affords 
precise control cf vertical traverse reversals 









detract from grinding accuracy. Secondly, the fine 
adjustment or displacement of the grinding wheel 
assembly on the eccentric cross slide must be made 
while the machine is running. Difficulties would be 
introduced in applying a stationary micrometer 
screw for this adjustment to the top of the slide 
which may be either vertical or inclined at various 
angles. A similar problem would be experienced in 
feeding the slide through the guide sleeve for 
traversing the wheel down the walls of the hole. 


Universal Provided by Link 


For these reasons, it was decided to use a separate 
control spindle. This shaft would be always vertical 
and concentric with the hollow spindle. Further, 
it would be capable of vertical axial movement. In 
order that this movement may be transmitted to 
the vertical guide even though this part is tilted 
it is connected to it by means of a link shown In 
Fig. 4 as well as in the drawing, Fig. 5. Demon- 
strated also by Fig. 4 is the manner in which the 
guide sleeve is tilted by the hollow setscrews as well 
as how the link, under this condition, acts as a crank 
to iransmit rotation to the hollow spindle. 

Chain drive of the control spindle is accomplished 
by driving the chain in Fig. 4 from a second sprock- 
et mounted on a jackshaft running up the machine 
column. Variation in speed of rotation of the spindle 

(Continued on Page 122) 
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otherwise difficult problem in another machine fa 
afield from the original application. As an exam- 
ple, the latest RCA development for playing re- 
cordings on both sides was suggested by pas- \ 
\ 





senger train operation. Backing up for coupling 
cars indicated the idea of 
reversing the direction of 
rotation of a turntable to 
permit playing the under- 
side of a record. 

Shown in the photo- 
graphs is this new devel- 
opment. Starting the cy- 
cle, the first record drops 
and plays on top in the 
ne usual manner. Tone arm 





el then swings out, turntable 
de : 

“ reverses and the tone arm 
ns swings back to play from 
je the bottom with a duplli- 
. cate facing pickup. After 
n playing, tone arm swings 
\r out again and turntable 
p, spindle withdraws from 


record which tilts and 
slides into a record com- 
partment. Sequence then 
starts over and machine 
Stops automatically after 
the last record is played 
and deposited. 

Two motors are utilized. 
Driving the turntable is a 
motor controlled by a re- 
, versing switch, pawl-op- 
erated from the cycle 
mechanism. Cycle motor 
operation is initiated by a 
mercury switch, the posi- 
tion of which is deter- 
mined by the movement 
of the tone arm atter fin- 
ishing the record. 









eo improves accuracy of the bimetal strip 
thermostat at right, making it suitable for op- 
eration within two degrees temperature change. De- 
veloped by Westinghouse, an element weighing 1/10- 
ounce closes with a force of five pounds. Made of 
strip stock and slotted to make three legs, the two 
outer legs are crimped by rolling between special 
gears, controlling the crimp within .000l-inch. This 
makes the outer legs shorter than the center which 
causes the strip to bow as shown in the drawing. In- 
crease in temperature expands the bimetal and causes 
it to buckle in the opposite direction with a quick snap 
action. By controlling the thickness of the bimetal, the 
leg length and amount of crimp, it is possible to pre- 
determine accurately the characteristics of a ther- 
mostat. 


ee hose, left, is an outgrowth 

of the self-sealing tanks for protecting 
vital fuel tanks in combat airplanes. Devel. 
oped by B. F. Goodrich Co., the hose, in ad. 
dition, provides substantial weight saving 
in the average bomber. In the test iilus- 
trated, a marksman punctured one hose five 
times with 50-caliber machine gun bullets 
yet the hose held fuel under 15-pounds pres- 
sure without leaking. 

Hose has an unusually effective sealing 
member and is lined with Ameripol, a syn- 
thetic rubber resistant to oil and gasoline 
Total wall thickness is less than 5/16-inch 


SE) 


Center strip 


Crimps 


Sas3asa— 


a welded-tubing construction is employed in the router, right, except that 


no particular attention is given to strength-weight ratios. 


Deriving operating effi- 


ciency from almost perfect balance of the supporting arms, the machine is built of heavy 
iron pipe without bends. Angle cuts made in the ends are similar to those used in aircraft 


fuselage construction. 
bearings at the points 

where the structure is 

hinged together with yoke _— 

fittings. Central support- mee . | 
ing post, requiring ex- eat a 
treme rigidity, is based on a 
concrete foundation and 1 
braced by four heavy 
arms extending pyramid 
fashion from the four corn- 
ers of the base. 


’ 


Ease of movement of arms is obtained with grease-packed ball 


ew 






































wih uiet operation with minimum vi- 


ing bration is particularly necessary 
vel- in domestic machines such as room cool- 
ad- ers for operation throughout the night ir. 
ing bedrooms. In the Gale unit shown at 
lus- right noise levels are reduced by im- 
ive proved mountings, baffles and balance 
els of parts as well as appropriate operating 
al speeds. Two evaporator coils turned at 
, an angle on two sides of the chassis re- 
a duce restriction of air movement and at- 
= tendant noise. 

ne Compressor is carefully insulated by a 


floating base and is a high-speed, small 
bore unit. This type of design simplifies 
balancing problems in that the force of 


each power stroke is low. Pulsations, 1500 a where the compressed gas is again allowed io 
minute, are required to be as smooth as pos- expand, making possible the use of smaller tub- 
sible. Smoothness is attained by casting a gas ing for the discharge line and further aiding 
expansion chamber integral with the compres- quiet operation. Condensed water is removed 
sor body. An orifice is provided at the point by atomizing and spraying it on exhaust collars. a 


8 afety in Operation is closely associated with simplicity of control and interlocking 

circuits. A noteworthy example of a simple, built-in safety feature is the ‘dead man” 
control developed by C. H. Dooley and illustrated in the schematic drawing of the tractor 
below. This control is arranged to ground the magneto during unsafe operating conditions, 
thus cutting off the spark to the engine. 

As shown, a weight-controlled switch is in series with two parallel ground circuits—- 
one to the transmission lever and the other to the power take-off lever. If either lever is 
in gear and the operator is not in control position, the magneto is grounded and the trac- 
tor is inoperable. Under this condition it is impossible to crank the engine while in gear or 
with power take-off connected. Also, if the operator should fall from his position, the trac- 
tor would stop immediately. In addition, should the machine upset, the spark would be 
disconnected, removing possible fire hazard. 











TRANSMISSION LEVER 
CONTROLLED SWITCH 
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Applying Theory of Elasticity}ac 


By R. E. Orton 


Chief Engineer 
Acme Steel Co., Chicago 


‘ONTACT loads and the stresses in their vi- 
> cinity have been frequently discussed in 
the past. In these references it has been 
pointed out that a concentrated load is only a the- 
oretical consideration and that in actual fact no 
load can be concentrated but must be distributed 
over some area, although this area may be small. 
At distances remote relative to the area, analysis 
may be made safely on the basis of a concentrated 
load; but at points close to the load it is neces- 
sary to consider the actual load distribution. Since 
the stresses in this region may be high, frequently 
being the determinant of failure, their analysis 
is of paramount importance. 

Original solution of the general problem of con- 
tact loading is credited to H. Hertz in 1881. Since 
then it has been applied to numerous two-dimen- 
sional problems. It 1s the fundamental theory be- 
hind the design of rollers and raceways in roller 
bearings and has been applied successfully to the 
design of cams, pawls, and other similar parts. It 
also made possible the first scientific attack on the 
problem of the wear life of gear teeth, as presented 
in the works of several authorities on gearing? 2°. 

The problem of contact loading was solved by 
Hertz? as three-dimensional, with the roller treated 





1Spur Gears by Earle Buckingham, McGraw-Hill, 1928 
lst edition, Pages 304 to 309. 

2 “The Design of Helical Gears” by W. P. Schmitter, 
MACHINE DESIGN, June and July, 1934. 

3 Recommended Practice of the A.G.M.A. for Metal Spur 
Gears adopted May, 1934. 

*Hertz actually solved only for the loading, and not for 
the subsurface stress. 

5 Mathematical Theory of Elasticity A. E. H. Love, 

Cambridge Press, 1927. 

®* Theory of Elasticity S. Timoshenko, McGraw-Hill, 1934. 

7 Stresses Due to the Pressure of One Elastic Solid Upon 
Another by Howard R. Thomas and Victor A. Hoersch, Uni- 
agg: gE ae Engineering Experiment Station Bulletin 

oO 


Fig. 78—Two rollers 
with parallel axes in 
contact, unloaded 





Part VIII 
Contact Loading on Balls and Rollers 


as a special case. His theory is presented in some 
of the books on elastic theory®®. The most com- 
plete mathematical derivation that has come to the 
writer’s attention is that of Hoersch’. Here again 
the development is in three dimensions with tw: 
dimensions treated as a special case. 


ls Two-Dimension Development 


Presented here is the development in two dimen- 
sions directly—present article covering the equa- 
tions for the load distribution. The next ar- 
ticle will analyze the stresses along the line of roller 
centers and will follow with curves and data to fa- 
cilitate the ready and rapid solution of problems. 
While the intention is to have the text following 
the derivation stand complete in itself, it is recom- 
mended that the mathematics be followed, at least 
for the purpose of observing the approximations. 
of which there are a number. 

Development of the solution is for two rollers, a 
plane surface being considered as a roller with an 
infinite radius, and a circular seat as a roller with 
a negative radius. Rollers must have sufficient 
length to develop plane strain. Solutions of previ- 
ous problems have been the same for plane stress 
as for plane strain. Here, however, the load dis- 
tribution is dependent on distortion, which neces- 
sitates the limitation. The length, however, need 
be long relative only to the width of contact, which 
may be and usually is met by rollers which are 
short relative to their diameters. 

Illustrated in Fig. 78 are two unloaded rollers 
with parallel axes in contact along their length. 
The radius of the upper roller is r, and of the lower 


Fig. 79—Two rollers 

in loaded contact il- 

lustrating deforma- 
tion of surface 
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r, Elastic constants are similarly noted by sub- 
script. M, is the contact “point” on the upper roller, 
M, on the lower, the two points being at this time 
common. Different coordinate axes are used for each 
roller. The Y axis for the upper passes from M, 
through the roller center, and that for the lower 
from M, in the reverse direction. The X axes pass 
also through M, and M.,, respectively, the two axes 
being at this time coincident. 

Application of load to the rollers will widen the 
line of contact into a narrow rectangle over which 
the load will be distributed in some fashion. The 
loading will cause a deformation of the surface of 
the rollers which will be, in the main, local. This 
then, will permit the rollers as a whole to approach 
each other a small amount. The total movement 
of points within or close to the loaded area will then 
depend upon the movement of the rollers as a 
whole, and upon the local strain. 

The above is illustrated in Fig. 79. To demon- 
strate better what occurs, the deformation and con- 
tact width have been greatly exaggerated. Actual- 
ly, in the usual case, this deformation will be small. 
In fact, as will be shown, the equations will not 
apply to as large a strain as this. The unstrained 
positions of the contact points, M, and M,, are now 
separated by an amount e. Their strained positions, 
M’, and M’,, of course remain in contact, the sum 
of their strains equalling e. The X axes for the 
two rollers, since they pass through the unstrained 
positions, will also be separated by e. 


Load Distribution Has Definite Pattern 


The distance separating any other pair of op- 
posite points after loading is a function of the posi- 
tion of the points on the rollers before loading, the 
movement of the rollers as a whole, and the local 
strain. At points outside the contact surface this 
distance may theoretically have any value; but at 
points within the surface it must be zero to main- 
tain continuous contact. The only variable in this 
distance is the strain, and since the strain will be 
a function of the load distribution the distribution 
must follow a definite pattern to fulfill this condi- 
tion. Therefore, by establishing an expression for 
the distance originally separating any two points 
and one for the strain within the contact area, an 
€quation is developed that the load distribution 
must satisfy. 

In Fig. 80 is illustrated an undeformed roller. R 
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Fig. 80—Location of 
a point on the sur- 
face before deforma- 
tion 





is a point on its surface for which the distance y 
to the X axis is to be found in terms of the radius 
r, and x. From the diagram 


r=ytVr-2r 
Clearing of the radical and rearranging 


_ “ry 
aa 


The first approximation appears in the simplifica- 


Fig. 81 — Distance 

between two oppo- 

site points before 
loading 





tion of the above. If x is small relative to the 
radius r, y will be very small relative to x and the 
quantity y? may be ignored. Therefore 









As an example of the approximation, if r is larger 
than 102, the error in the use of Equation 134 will 
be less than one quarter per cent. 

In Fig. 81, R, is a point on the surface of the up- 


Fig. 82—Hypotheti- 

cal condition of roll- 

ers pressed together 

without undergoing 
any strain 


































































y, plus y,, which, from Equation 134 is 


x x a ae 1 
¥,+¥.= 2r, + 2r, = 2 Ty Ss = )at= 6a (135) 





where 8, known as the “relative curvature,” is 


” 3(+ 41 ) TO as oo al (136) 


rT; Ue 





If the rollers could now move toward each other 
the amount e, without undergoing any strain, they 
would occupy the interfering positions shown in 
Fig. 82. R, and R, would now be apart an amount 
(y, + y.) —e. If the value of x is such as to bring 
these two points within the region of interference 
this quantity will be negative. The strains, then, 
must be such as to return this quantity to zero. 

Letting u, represent the strain of RF, in the posi- 
tive direction of the Y, axis, and uw, similarly for R,, 
these strains will increase the distance between the 
two points by an amount equal to their sum. After 
straining then, as shown by Fig. 83, this distance 
will be (y, + y,.) —e+ (u, + 4,). 

If x is such as to bring RF, and RF, within the con- 


Fig. 83—Condition 
of rollers pressed to- 
gether and strained 





tact surface, this resultant distance is to equal zero. 
Therefore, substituting Equation 135 for (y, + y,) 


PN hia o ase weeiwsees bese cewen (137) 


Now expressions for u, and u, in terms of the load 
distribution, substituted in 137, will give the equa- 
tion that the distribution must satisfy. There is, 
however, no solution available from which the de- 
formation in a roller may be obtained. It is not 
feasible to set it up from the solution for concen- 
trated loads on a circular disk because these equa- 
tions are too involved to lend themselves to the re- 
quired integration. This leads to the next approxi- 
mation—the obtaining of the strain from the solu- 
tion for the semi-infinite plate. 

The use of this solution is based on the assump- 
tion that the width of contact is so small relative 
to the radius of curvature that, for the purposes of 

8 MACHINE DESIGN, July, 1941, Page 62. 
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10 MACHINE DESIGN, March, 1941, Page 39. 


per roller and R, the corresponding point on the 
lower roller. The distance between them will be 





Fig. 84 — Concen- 
trated load on a 
semi-infinite plate 





determining the strain in this region, it may be 
assumed that the surface of the roller is flat. This 
approximation might be compared to that of ignor. 
ing the effect of the radius of the earth when con- 
structing a map of a small region. Since the width 
of the loaded area will be as small as two per cent 
or less of the diameter, this is equivalent to a map 
of an area 160 miles or less in extent. If condi- 
tions should be such as to make this contact quite 
wide, the solution would not apply. 

A concentrated load applied normally to the 
boundary of a semi-infinite plate is shown in Fig. 84. 
Equations® 109, 110 and 111, which are repeated 
below, give the stress at any point R within the 
plate. 











_ 2Px*y 
S.= eel ea ela ee (109) 
2Py* . 
y= “rbp TLet ce Cee rLeee ee TC LET Cee. (110) 
2Pxy’ 
ST lie” © ee (111) 


The plate is here considered to have sufficient 
“thickness” to develop plane strain. Equation 4 
gives the relationship between the total strain and 
the unit strain. Part II of this series gives the rela- 
tionship between the unit strain and the stresses’ 
for plane strain. Substituting in Equation 4 gives 








u ‘ —_182—A(Sz+S8y)] 
OuUy 1 suiaesioninsiidl S 
oy E [Sy—A( x Sy)] 


Substituting the stresses from Equations 109 and 
110 gives 





our _ 2PC1+»%y (se _ ) 
| ™bE p* p* 
ie. Ee. we) 
cy ™bE p* Pp 


Substituting p = (x? + y*)” and integrating 





r) — x 
ur= fo. ‘ oa? (1— 2) arctan =-|+ 
eer Ter (138) 
P(1+ A) ee ws 
Uy bE “Ta- log (a’*+y*) + ety |+ 
(139) 
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inwhich f(y) is a function of y only, and the g(x) 
of # only. 

Equation 5 gives the shear strain, ¥,,, in terms of 
the normal strains uw, and u,. Equation 17 gives the 
shear strain in terms of the shear stress, v,,. Equat- 
ing and substituting Equation 111 for the shear 


stress 


Cur OUy 


oy ox 


_ 4P(1+)d) ary’ 


™boEp* 





Differentiating Equation 138 with respect to y, 
and 139 with respect to x, and substituting in the 


above 


patew ad d@ | aP thay 
oer dy WT Ge 92) = —— ome 


Since f(y) may contain no terms in 2, and g(x) 
none in y, their derivatives must each be equal to 
ro to satisfy the above. If the derivatives are equal 
to zero the functions themselves must be constant, 
therefore : 


fig=ct,, glx)=—c, 





The value of these constants will depend upon the 
points in the plate that are considered as fixed. Fix- 
ing the Y axis, that is, making u, — 0 when x — 0, 
gives C, = 0. To evaluate C’, it may be assumed that 
some point on the finite boundary is fixed in a 
vertical direction. That is, when y = 0 and x — C, 
where C is any constant, u, — 0. Substituting in 
Equation 139 gives for C, 


P(1+)) ' 
0,= ~ S11 — 0) dog 0) +13 


Substituting this value of C., in Equation 139 and 
setting y — 0, gives for the deformation, in a ver- 
tical direction, of the finite boundary 


P(1—»*) :, . 
— A K-G? o iss scvcees (140) 





Uy= 


In Fig. 85 is shown the semi-infinite plate under 
a load of varying intensity q, distributed over the 
boundary from —a to a. We are interested in the 
deformation of a point R located on the boundary 
at a distance x from the origin, and lying within 
the loaded area, that is —a <x < a. The deforma- 
tion at R, due to an element of the load at a distance 





Fig. 85—Distributed 
load on a semi-in- 
finite plate 
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Fig. 86—Graph of 
the function f (t)= 





2 from the origin, is given by Equation 140 if P is 
replaced by qbdz, and x by the distance from R to 
the load element, that is (2 — x), thus 


q(1—") dz 


Auy= — 7E -(log C*—log (2—x)’] 


The summation of these elements of strain gives 


io a a 
ty= — — q log C’dze— | qlog (z—-<2x)'*dz 
"E —6 vy —g 


The value g in the above is a function of 2 only. 









1 /(m?-t’) 







In the integration x is constant. C should be meas- 
ured from the elements of the load and would there- 
fore be a variable. However, if C is made very 
large compared with a, it may without sensible error 
be measured from the centerline of the load, which 
would make it a constant. 

Values u, and u, may now be obtained from Equa- 
tion 141 and substituted in Equation 137 to give a 
differential equation that the distribution of the 
pressure gq must satisfy. The following will prove 
that an elliptical distribution as given by 


gw a— 2 ( = ) Malte is ceccinunmeeieaal (142) 


(where q, is the intensity at the center) will satisfy 
Equation 137. 
Substituting Equation 142 in the first integral of 


Equation 141 


a , 2 a 
q. log C* -_ 
fa log C'dze= “| (Va'—2*)dz 


— =— 
the value of which, integrated between the limits, is 
Ia 1 
f q log C’dz= zy 74G109 ea cua ewes (143) 
—dé 


The second integral in Equation 141 may be 
(Continued on Page 126) 




























Fig. 1—High speed machine utilizes shell type motors for each of four spindles 









Compact Spindle Design Aids 


High-Speed Operation 


By Lewis B. Carlson 


Engineering Department 
S. 4. Woods Machine Co. 


are being called upon to design machines that 

will give greater production with as high, or 
higher, quality of product. To meet this challenge 
in the woodworking industry a small, high capacity 
electric molder, Fig. 1, capable of planing lumber 
into miscellaneous shapes was developed. Much 
thought was given to high-speed spindle mountings, 
drives, accessibility, machine assembly, and ease 
of operation. . 

Lumber stock enters from the right of the ma- 
chine and is fed through by two top rolls and a 
bottom lag bed. It can be fed automatically by a 
hopper feed as shown, or by hand. The hopper feed 
is used for short lengths of stock. 

Individual control of all the motors is furnished 
by a pushbutton panel which includes a master 
safety switch. A multispeed feed motor drum is 
mounted in the frame, together with magnetic 
starters for the spindle motors. Another pushbut- 


§ yee as never before, engineers in all fields 


ton station for the feed motor is located at the 
feed-out end of the machine. Starters are solenoid 
type to give overload and low voltage protection to 
each motor. All wiring is concealed within the base 
except for the loops necessary for the movement of 
the motors. Motors are totally enclosed, fan- 
cooled, squirrel-cage induction type, specially de- 





Fig. 2—Lag bed feed is designed to reduce unit pressure 
on the stock being processed 
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signed for woodworking tools. All cutting spindles 
are provided with electric brakes controlled by the 
individual pushbuttons. Top roll shafts are mount- 
ed on roller bearings housed in swing yokes. These 
yokes can be adjusted for varying thicknesses of 
stock by a handwheel located just above the rolls. 

Directly beneath the rolls is a lag bed feed, shown 
in Fig. 2, which is made up of triple roller chain 
with corrugated cross bars riveted to the links. The 
chain is supported on two hardened steel rails 
mounted in a heavy bed. Entire lag bed unit is de- 
signed so that it can be removed easily for inspec- 
tion or for the renewal of parts. 

Introduction of the lag bed feed has made pos- 
sible the feeding of stock that heretofore could not 
be handled. This is because of the reduced amount 


Fig. 3—Top and bottom hori- 
zontal spindle assembly. 
Bearing housing is dustproof 


of roll pressure needed for feeding, thus eliminat- 
ing any tendency to crush or break the stock. It 
has been found in practice that raised grain in the 
finished surface of lumber is traceable to excessive 
roll pressure. 

Special lubricating system for the chain utilizes 
a large oil reservoir in the front casting, to which 
is attached a pipe with outlets directly over each 
strand of chain. Controlled gravity feed assures 
positive oiling. 

Next to the feeding unit is the top cutterhead 
spindle and chip-breaker. The spindle is mounted 
in precision ball bearings and operates at 3600 or 
7200 revolutions per minute. Fig. 3 shows a sec- 


Fig. 4—Spindles are designed for accessibility to aid in 
setting knives. Chipbreaker swings out of way as shown 














tional view of the entire spindle and motor mount- 
ing. 

A feature in the construction of the spindles is 
that the rotor is pressed on before finishing. Thus 
the rotor becomes an integral part of the spindle 
for its final finishing and balancing operation. This 
construction, together with the use of preloaded 
bearings shrunk on the spindle, produces the best 
running spindle possible. The entire spindle unit, 
with rotor, bearings and housings in place, can be 
pulled out on the back side of the machine through 
the motor. Each bearing is provided with filtered 
wick lubrication. The two vertical spindles and 
the bottom spindle (located at the feed-out end) 
have similar ball bearing mountings. All of the 
cutterhead spindles are high grade, heat treated 
alloy steel. 

Chipbreaker is made in two sections with direct 
spring pressure for each shoe. Fig. 4 shows a close- 
up view. The shoes are adjustable to and from 
the head, depending on the knife projection. Entire 
unit may be uncoupled and swung up for accessi- 
bility to the top head when making set-ups. Shoes 
are steel, heat treated to give maximum wear. 

A persistent problem in planing lumber is the 
occurrence of clipped ends. This is caused by the 
lifting of the ends of lumber after it leaves the 





Fig. 5—Above—View 
from feed-out end shows 
type of construction 
and heavy horizontal 
spindle mounting 


Fig. 6—Right—Back 
shows one-piece base 
casting and motor 
mountings. Webs are 
on outside to simplify 
an intricate castiny, ap- 
perance being of lesser 
importance here 































chipbreaker and passes by the cutterheads. For this 
reason the chipbreaker, which is used to hold the 
stock against the machine bed, is equipped with ip. 
dividual yielding shoes extending close to the cut. 
ters. 

Front and back matcher spindles, Vertically 
mounted, are bolted to heavy matcher plates. Each 
plate is individually adjustable in machined dove. 
tail ways, and can be clamped positively in position, 
The front leg is equipped with a swing-out spring 
tension chipbreaker with sufficient flexibility to 
take care of varying widths of boards. Entire chip- 
breaker is removable for knife set-ups. 

At the feed-out end of the machine, shown in 
Fig. 5, is the bottom horizontal spindle. This unit 
is similar to the top, both mounted in sturdy motor 
yoke castings, and having vertical and cross ad- 
justment. 

Because a smooth running spindle depends large- 
ly on its mountings and supports, the spindle, with 
its motor yoke, is mounted on a long, completely 
guided slide with positive gibbing and clamping, 
as shown in Fig. 6. Each slide is vertically adjust- 
able, sliding up and down in dovetail ways ma- 
chined in the base. 

Initial feed drive from the feed motor which is 
mounted in the base is also seen in Fig. 6. A 3-inch 
wide belt is used, tightened by a spring tensioned 
belt binder. Enclosed in an oiltight housing are a 
pair of helical reduction gears, driving the top roll 
and lag bed through a roller chain. 

Mounting brackets for the chain are provided 
with adjustment so that the chain can be set with 
the proper tensioning. To insure long, uninter- 
rupted service, oversize chain has been used in 
combination with machined steel sprockets. 


Bed of the machine is made up of a series of re- 
movable plates. Those around the cutting spindles 
are adjustable too, taking care of varying knife 
projections. Adjustable hold-down shoes are mount- 
ed on heavy bars at the top head, and over the 
bottom head. Each has screw adjustment and is ma- 
chined to take a wooden hold-down shoe. 

It is only by the use of modern tools, of which 
this is typical that new methods of manufacture 
are introduced, thus making possible the greater 
output so necessary today. 






















Fig. 1—For low power cir- 

cuits, relief valve control is 

satisfactory despite compara- 
tive inefficiency 


Designing for Hydraulic 


Torque Control 


By 


Christian E. Grosser 


PPLICATION of variable speed to 
A some part of a machine is often 

desirable in order that it may re- 
spond to the motion of some adjoining 
mechanism and, at the same time, exert 
a given and constant effort. The effort, a 
torque or a force, is frequently applied 
to some material in process, as wire 
drawn through a die metal strip pulled 
through reducing rolls, etc. Common 
examples of such action are recognized 
in table drives of machine tools, drives 
for pay-off and take-up reels or cap- 
Stans, textile warp take-ups, synchron- 
ized tandem rolling mill stands, con- 
Stant acceleration and deceleration mechanisms, 
paper mill machinery, etc. Customary methods for 
obtaining such limited torques or forces have been 
through the use of slipping friction clutches or belts, 
and electrical torque-type motors. 

Friction clutches may introduce problems be- 
Cause of variations in coefficient of friction under 
changing speed and temperature conditions, diffi- 
culties in dissipating the wasted energy of slippage 
to avoid overheating, wear and replacement. 

Friction drives for successive roll stands in a 
tandem rolling mill are good illustrations of this 
Point. There it is necessary to synchronize a fol- 
lowing set of rolls with the preceding set, so that 
the stock between them will be held at a uniform 
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Fig. 2—Approximation of constant pressure control may be obtained 
by using a control spring with as low a rate as possible 


tension rather than being permitted to sag or be 
pulled so tightly as to affect the size of rolling, to 
be stretched or broken. Rolls on succeeding stands 
are therefore driven through friction clutches at 
somewhat higher than the stock speed, the stock 
retarding the rolls to its own speed and causing 
the friction clutches to slip. 

While this method has been acceptable it has 
never been completely satisfactory because of: The 
variable torque resistance of the friction clutches 
which bring irregularities of size into the rolled 
stock; the necessity of frequent replacement, in- 
volving high maintenance costs; and lost machine 
time on expensive equipment. 

Electric torque-type motors function satisfac- 








































torily in torque applications but have the disad- 
vantage of possessing relatively low torque cCa- 
pacity and often requiring high ratio reduction 
gears to multiply rotor torque, especially where 
drive movements are slow. In instances where the 
torque drive is required to accommodate itself 
quickly to changes in speed, electric motor rotor 
inertia is troublesome, resulting in a lag of response 
accompanied by appreciable changes in the torque 
or force exerted at the output shaft. While it is 
possible by elaborate motor controls with “deriva- 
tive” correction to minimize the effects of rotor 


Fig. 3—Shuttle valve permits 

only slight pressure fluctua- 

tions even in the event of 
sudden changes in flow 


inertia, in many applications involving rapid drive 
response to sudden changes in load position or 
speed, the drive becomes highly special and con- 
sequently expensive. 

Hydraulic torque drives have been found to per- 
form satisfactorily in applications such as those 
listed above, with a minimum of equipment and 
maintenance. 

Hydraulically controlled torques or forces are 
most conveniently obtained by the use of controlled- 
pressure circuits. This is obvious in the case where 
the hydraulic cylinder is used to apply a force, 
since the force applied by the hydraulic piston is 
proportional to the liquid pressure in the cylinder. 
In the case of the constant displacement fluid motor, 
the output torque is also proportional to the applied 
liquid pressure by the relationship derived in the 
July, 1941, article of this series: 


ApD 
a = ae Bete ee cate ete ni oo aig aed a we aloe kee (1) 


where 7 = shaft torque in inch pounds, p — pres- 
sure difference between inlet and outlet in pounds 
per square inch, D — motor displacement in cubic 




















inches per revolution, and »;y — motor torque effi- 
ciency—generally in the range 80 to 95 per cent. 

It is convenient to consider controlled-pressure 
systems as separated into two divisions: (a) the 
pressure generating apparatus with its controls, 
energy storage equipment and auxiliaries; (b) the 
force or torque applying element or elements with 
their controls and auxiliaries. 

Attention is again called to the strong resem- 
blance to the hydraulic that direct current electric 
circuits possess. This resemblance is particularly 
close between the conventional constant voltage 
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direct current systems and the constant-pressure 
liquid circuits. 

An analysis will be made of a variety of con- 
stant-pressure generating systems. Following this 
will be an examination of various motor elements 
which may be connected to the constant-pressure 
sources to give the kinds and degrees of torque and 
force control required for particular machine func- 
tions. 

Fig. 1 shows the simplest and most widely used 
arrangement for power drives below about 10 horse- 
power, where the amount of energy lost by dissipa- 
tion through the relief valve is not serious due to 
the adequacy of simple cooling means to dispose of 
the developed heat, and because operating costs are 
low. 

Probably the most important item is the relief 
valve which must absorb all the delivery from the 
pump in the event that flow to the motor end of 
the circuit is stopped, either by standstill of the mo 
tor element or from accidental blocking of the flow. 
Delivery through the relief valve throughout the 
complete range from zero to the maximum of the 
pump should take place with no greater variation 
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in pressure than the variation tolerated in the force 
or torque desired at the motor output. The valve 
should respond quickly to changes in the amount 
of by-pass, with a minimum of pressure variation 
during the change in flow. 

Ordinary spring-loaded relief valves used for 
overload protection are seldom suitable for constant- 
pressure service. On account of internal pressure 
changes due to the dynamics of the oil flow through 
the simple ball or piston types, they invariably 
have the characteristic of a rise in pressure as the 
flow through them increases. Furthermore, pres- 
sure at closing will be found to be different from 
that at opening. The larger the valve the less 
severe are such shortcomings, but it is necessary to 
go to impractical proportions to limit pressure vari- 
ation to even 25 per cent of the opening pressure 
in these simple safety relief valves. 

Recent developments have produced special 
valves which in small units may be depended upon 
to maintain uniform pressure within a few per 
cent over a wide range of by-pass flow. They may 
also be readily adjusted to hold various degrees of 
pressure within widely separated limits. After the 
permissible pressure variations in the circuit have 
been established, the designer may determine a 





Suitable valve from a study of the characteristic 
curves of those commercially available. For ex- 
tremely exact pressure control it is possible to de- 
vine Special valves with elaborate pressure-respon- 
Sive control mechanisms to achieve almost any de- 
gree of precision. 

It is obvious that a simple orifice, such as a 
needle valve, can be used as a pressure-controlling 
means only if the flow in the circuit is uniform. 

Oil temperature changes will affect by-pass de- 
vices through variation in oil viscosity; in the 
case of the needle valve, this effect is extreme. 
The effect on pressure-responsive relief valves will 
be found to be negligible compared with the ef- 
fect on the pressure, of the flow in the pipes con- 
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necting the motor devices and internal passages 
in the motors themselves. 

Whenever relief valves are used for “dumping” 
purposes as in the by-pass circuit it is important 
to discharge the hot oil into a large enough res- 
ervoir. This is for the two reasons that sufficient 
tank area must be exposed to remove the heat 
under natural cooling, and the oil must rest there 
long enough so that foam will collapse and not 
be drawn as entrained air into the suction line of 
the pump. Foam is created by the release of dis- 
solved air during the sudden transition from high 
to low pressure in the relief valve, accompanied 
by increase in temperature. Both influences tend 
to render the air less soluble in the oil and cause 
it to appear as bubbles in the discharged oil 
stream. A baffle between the inlet and outlet 
pipes in the tank assists in dispersing the foam 
and has the secondary advantage of permitting 
dirt particles to settle in the tank and of retard- 
ing their repeated circuit through the system. 

In all circuits where the major,.,part of the 
pump delivery may have to be dissipated in heat 
for extended time intervals, an empirical rule for 
reservoir capacity is to provide oil storage at 
least equal to twice the delivery of the pump per 


Fig. 4—Either gas or spring 

type accumulators reduce- 

peak-load demands on drive 

motor in circuits where load 
is intermittent 


minute. This holds for operating pressures be- 
low 1000 pounds per square inch. For higher op- 
erating pressures the capacity should be propor- 
tionately increased. 

When more than about 20 horsepower are be- 
ing delivered to a constant-pressure circuit it is 
usually not economical to use the by-pass method 
of pressure regulation, nor is it easy to remove 
the generated heat by natural cooling on account 
of the large tank necessary. 

The better method is to use a variable displace- 
ment pump with a pressure-responsive displace- 
ment control which will supply oil to the circuit 
only as it is required to maintain the desired 
pressure. Consequently no energy is lost except 
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that due to the operating inefficiency of the cir- 
cuit itself. Various methods of displacement con- 
trol may be used depending upon the accuracy 
of pressure regulation desired. Fig. 2 shows a 
commonly used arrangement for a limited range 
of pressure settings and where the variation in 
flow required by the fluid motor is small. Strictly 
speaking the control shown will theoretically not 
produce a constant pressure—it is better adapted 
for power control because, as the displacement 
of the pump increases it permits a reduction of 
pressure, since the control piston allows its spring 
to elongate and reduce the resisting force. How- 
ever, the control spring may be designed to have 
a low rate in pounds per inch so that pressure 
variation may be reduced to perhaps 10 per cent. 
One disadvantage of the control is its inherent 
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Fig. 5—Reversing valve to change direction of flow may 
be incorporated in previously illustrated circuits 


instability. Unless there is considerable friction 
introduced into its working parts, or a throttling 
device such as a small orifice or needle valve 
placed in the bleed line to the control, the system 
will hunt, that is, it will permit the system pres- 
sure to oscillate above and below the pressure 
setting. 

Fig. 3 shows a control which theoretically per- 
mits no variation in pressure with changes in 
pump displacement. It is very stable in operation 
and allows no hunting because: of the throttling 
action of the bleed valve. Its response to sudden 
flow demand changes is better than the circuit 
in Fig. 2, permitting only a slight momentary fluc- 
tuation in pressure. Under steady, or slowly vary- 
ing, circuit flow conditions it may hold pressure 
to within a few per cent change. The shuttle valve 
in the bleed line to the control permits release 
of trapped oil in the control cylinder if the line 
pressure drops suddenly, requiring instantaneous 
movement of the displacement control for a larger 
pump delivery. Under slowly changing flow con- 
ditions this shuttle valve is not necessary, since 
leakage past the control piston permits the trapped 
oil in the control cylinder to get out. This leak- 
age may be deliberately increased by a small 
leakage hole through the piston if a higher rate 


of control response is desired, but the shuttle 
valve is preferable to this method. The bleed valve 
is an ordinary spring-loaded relief valve requir- 
ing no special construction, for it is required to 
pass only small amounts of liquid (the volume 
of the control cylinder) and for these low rates 
of by-pass its regulation has little chance to Vary, 

All the above systems of pressure generation 
may be elaborated by the addition of an accumu. 
lator or energy storage reservoir, connected into 
the high pressure side of the line. This is desir. 
able when the output of the circuit is subject to 
large variations in speed, as for example with a 
fluid motor in the form of a hydraulic piston and 
cylinder used as a pusher or rammer. 

Operation of this kind is characterized by large 
demands of energy over short intervals of time, 
but with an average demand far below the peaks, 
The accumulator may be proportioned to have 
energy enough in reserve to serve the peak de- 
mands, and then be recharged by the pump dur- 
ing the intervals when the fluid motor demand is 
below average. By these means a much smaller 
pump may be used for pressure generation, with 
the obvious advantages of lower cost and weight, 
higher efficiency, and lower maximum input power 
requirements. Accumulators are of two kinds, 
spring loaded or gas filled. In the spring-loaded 
type a heavy cylinder contains a free piston, bear- 
ing against a heavy coil spring. At the opposite 
end of the cylinder high pressure oil is introduced, 
and as it accumulates in the cylinder the spring 
is compressed and thus stores energy. 

In the gas type the spring is replaced by a 
space filled with compressed air or an inert gas 
under pressure equal to the minimum under which 
the system is to operate. When oil is introduced 
against the piston, it compresses the gas and there- 
by stores energy equal roughly to the pressure 
multiplied by the displaced volume. 


Diaphragm Used in Accumulators 


The design trend in gas accumulators is toward 
a spherical construction, with a flexible diaphragm 
to act as the separating medium between the gas 
and the oil. The sphere is split on a diameter 
and the two flanged halves bolted together, with 
the diaphragm clamped between the flanges. 

Unfortunately the accumulator circuit does not 
lend itself well to applications where the fluid mo 
tor output torque or force must be held closely 
to a given value. By the very nature of the ac- 
cumulator function to store energy, 4 consider- 
able variation in pressure is inevitable since the 
storage of energy is accompanied by a rise of ac- 
cumulator pressure; discharge of energy con- 
versely brings about a fall of pressure. The mag- 
nitude of this rise and fall is somewhat larger 
in the spring-loading type of accumulator unless 
a very long spring is used. In the gas tyPé, the 


MacHIne Desicn—September, 1941 











‘tle 


ion 


ito 
ir- 


e- 
nd 


ge 
ne, 
ks, 
ive 


ith 


ras 
ich 
ed 


rd 


ras 
fer 
ith 


er 
SS 
he 


variation is of the order of 20 to 25 per cent. A 
further disadvantage of the accumulator circuit 
is that a change in operating pressure cannot 
readily be made because it involves recharging 
gas to the new pressure and resetting the un- 
loading valve for a different operating range. 

Presence of an accumulator in the circuit makes 
possible still another kind of pressure-generating 
arrangement possessing the advantages of the low 
cost and simplicity of the constant displacement 
pump, but deriving the benefits of the variable 
displacement pump through cessation of pressure 
generation when the circuit has been brought up 
to pressure. This system is shown in Fig. 4. 


Pump Starved by Valve 


It will be noted in Fig. 4 that the unloading 
valve is connected in parallel with the constant 
displacement pump. Its internal construction is 
such as to short-circuit the pump when the ac- 
cumulator has been charged to,a predetermined 
pressure. The pump delivery is then carried back 
to the pump suction or to the sump tank, there- 
by unloading the pump so that its work is simply 
to circulate oil idly in the by-pass pipes until de- 
mands on the system require further pressure gen- 
eration. When the accumulator pressure falls to 
a minimum setting, the unloading valve cuts out 
and the pump resumes duty. 

Another type of unloading valve simply cuts 
off the suction of the pump when it is off duty— 
“starving” the pump. This latter method, how- 
ever, has been adapted only to a certain kind of 
pump which is capable of maintaining pressure 
with no delivery of oil. 

Accumulator circuits are currently operating at 
pressures near 3000 pounds per square inch, which 
is near the limit of power hydraulic practice. Ap- 
preciable savings in size and weight of equipment 
are thereby effected. 

Turning now to the fluid motor end of torque 
and force control circuits, there are some broad 
considerations concerning the choice of the type 
of fluid motor best adapted to a particular func- 
tion. If the motion desired at the output is to be 
rotary and to progress in one direction continu- 
ously, as in a reel or mill drive, there is only the 
obvious choice of the rotary fluid motor. It must 
be emphasized that by the supply of constant 
pressure to such a motor, the control of shaft 
torque under variable speed conditions will be 
appreciably reduced in effectiveness if the inertia 
of the motor revolving parts is large. Therefore, 
it is of primary importance to use fluid motors 
having a compact construction in applications re- 
quiring sensitive tension maintenance. Gear type 
fluid motors, the axial piston types, and certain 
Special vane motors have low inertia of revolving 
parts. In some cases of intermittent, reversible, 
long stroke, translatory motions under a con- 
















































stant force, there is advantage in using a rotary 
fluid motor to save the space of a long cylinder 
ram. Examples are in the pulling of long broaches | 
and in pushing of rammers where chains, engag- 
ing sprockets driven by the motor shaft, have 
served admirably; also racks and pinions are used } 
on long planer table drives. | 

Fig. 5 shows a rotary fluid motor for torque | 
drive with a reverse valve to change direction. 
This may be attached to any of the pressure sup- 
ply circuits, Figs. 1 to 4. Multiple motors may be | 
supplied by one pressure generator, but a word | 
of caution for this is that if there is any possi- 
bility of one fluid motor being unloaded when the | 
other motors are at a standstill, the idle motor | 
may overspeed through having the whole pump 
delivery applied to it. Overspeeding may be avoid- 
ed by a hydraulic governor in one of the fluid 


CONSTANT DISPLACEMENT FLU 
RESERVOIR 
RELIEF VALVE 


PAYOFF REEL 


Fig. 6—Torque drag control maintains constant tension 
in materials between rolls or reels as in textile or rolling 
mill drives, wire coilers, etc. 


motor supply lines in the form of a metering valve. 

It is to be noted that the use of fluid motors 
with the “open” pressure-generating circuits, as | 
shown in Figs. 1 to 4, is restricted only to torque 
application in the direction of the motion. If “over- 
hauling” loads are likely to be encountered in | 
which the torque may act opposite to the motion, 
as for example in decelerating a large mass, either 
a “closed” circuit must be devised with pressure 
control on both sides of the circuit, or appropri- 
ate switching or shuttle valves provided. 

Fig. 6 shows a torque drag control such as may 
be used in a pay-off reel to maintain stock tension 
on textiles, wire and rope stranding. Where short 
intermittent translatory motion is required, the 
hydraulic cylinder is the most efficient fluid motor. 

CorRECTION—In the article “Designing for Hy- 
draulic Variable Speed,” beginning on page 41 of 
the July issue, Fig. 1 should be Fig. 2 and vice versa 
in order to agree with the manuscript. 
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Fig. 1—Riveter typifies the 

use in machines of C-yokes 

which require careful calcu- 
lation of deflection 
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Avoiding Excessive ]}t 


By George S. Hoell 
Edw. G. Budd Mfg. Co. 


EPARATION under load of 

the two free ends of the 

cantilever arms of C-yokes 

and the angular displacement be- 

tween them are of extreme im- 

portance in designing yokes such as those shown in Figs. 1 and 5. The 

following is intended as an aid in predetermining both quantities with 
sufficient accuracy for practical use. 

An exaggerated set of lines of elastic deformation is shown in 
Fig. 3. The lines represent approximately the neutral axes of the 
diagrammatic yoke illustrated in Fig. 2. Resultant total deflection 
at the tip of the cantilevers is made up of several component parts. 
First, the cantilever itself bends. If it is made with a uniform sec- 
tion and straight sides, the deflection formula for this part alone is 
readily available. However, the result so obtained should not be 
taken as the sole factor determining deflection. The difference be- 
tween the total combined deflection and the deflection of the canti- 
lever alone, can be visualized by comparing the lower and the upper 
half of Fig. 3. 

Secondly, the straight back of the yoke marked A will bend 
backwards and spread the tips considerably, especially if A is great. 
Lastly, the quarter bend acts in a two-fold way to spread the tips 
further. In the top half of Fig. 3 it is seen that the top of the bend 
has been lifted up, and the tip of the cantilever will of course be 
raised the same amount. In addition, the top of the bend has also 
rotated through an angle @,, and the tip of the cantilever will be 
swung up an additional amount depending upon this angie and the 
length of the cantilever. 

The influence on the deflection of shear forces and direct tension 
is negligible, and is therefore not considered here. Deflection formulas 
of (1) the cantilever, (2) the straight back A, and (3) the quarter- Fig. 2—Dimensions and sections of 
bend, follow: a typical yoke are used in deter- 


CANTILEVER DEFLECTION: The deflection §, at the free end of a mining deflections under load. a 
flections of neutral axes due 


cantilever beam is 
straight section, quarter bends and 





Ae KPT* cantilevers are shown in Fig. 3 
Pee 


and the slope 
= SPL 
: EI 


In these formulas, k and k, are constants depending on the char- 
acter of the beam. Figs. 4 and 6 show several types of cantilever 
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DEFLECTION OF 
QUARTER BEND 


DEFLECTION OF 
SECTION A 


Fig._ 3—Dotted lines indicate _ap- 
proximate displacement of the neu- 
tral axis of Fig. 2 under load 


Fig. 4—Variations of cantilever sec- 
tion of yokes require proper selec- 
tion of constants from Table! 





MACHINE DEsIGn—September, 1941 













Fig. 5—Improper design may 
result in yoke distortions in 
machines of this type re- 
sembling that shown in Fig. 8 


beams. While all possible 
types cannot be anticipated, 
those described should be 
sufficient to cover all usual 
cases. 

TABLE I, giving values of 
the constants k and K,, re- 
fers generally to rectangular sections where m is the ratio of the 
width at the free end to the width at the fixed end (which in this case 
is the end where the beam joins the bend), while m is the ratio of 
the depth at the free end to the depth at the fixed end. However, in 
the case of type 4, Fig. 4, where the ratios m and n are equal, the 
tabulated constants k and k, hold also for any cross section whatever, 
as long as all dimensions taper at the same rate. 

The tables have been computed for a few ratios of m and n. For 
other ratios sufficient accuracy will be obtained by interpolation. The 
types shown in Fig. 4 exemplify the physical proportions correspond- 
ing to the various ratios of m and n. 

These types all have straight edges, and comparatively simple 
formulas can be given for types 2, 3 and 4. The method of finding 
the deflection for type 5 Fig. 4, also applies to the irregularly chang- 
ing beam shown in Fig. 6. The method is an approximation, but 
when applied to cases for which the accurate formulas are given, and 
within the scope of the dimensional proportions here dealt with, the 
results check within .001. 

Consider the beam divided in a number of parts of equal length. 
Compute the moment of inertia at the midpoint of each part with re- 
spect to the neutral axis of the cross section, and call these J,,/,,/,,... 
I,, p being the number of parts in which the beam is considered di- 
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Fig. 6—Cantilevers with other than straight edges can 
be calculated by the method of summations 


vided and J, the moment of inertia of the midsec- 
tion of the part nearest the fixed end. 

Deflection at the free end of such a beam will 
then be 
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The slope at the free end of the beam will be 
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DEFLECTION DUE TO STRAIGHT SECTION: This sec- 
tion, A, will bend outwardly under a spreading load 
at the tips. The angle through which each end bends 
is 
_ PA(L+R) 


*.= “ORT 


Corresponding displacement of each tip of the 
cantilever will be 


_ PA(L+R)? 


°s= “ORI 


DEFLECTION DUE TO QUARTER BENDS: The quarter- 
bends are subject to the loading condition shown in 
Fig. 7. On the assumption that within the small de- 
flections encountered in practice the deflection under 
the load P is proportional to the load, the deflection 
will be, for each quarter bend 


PR R* 
i= Say (#1 +4LR+ =) OO Err (7) 


and the angular displacement at the tip of the canti- 
lever due to flexure of the quarter bend 


PR 
0,= Spy (*L+2R) 


Use of the radius R in these formulas is safe for 
practical use because the result will be somewhat 
greater than actual. According to the Curved Beam 
theory the radius of the neutral axis lies on a circle 
somewhat inside the axis through the center of 


gravity of the section. This, however, applies only 
to a bend of constant curvature with no Straight 
ends attached. The smaller radius mentioned is jp. 
dicated by r in Fig. 2, and Fig. 7. Actual neutral 
axis is modified under the influence of the straight 
ends to a curve indicated in Fig. 2 by the radius R,. 
This condition is shown more vividly in Fig. 9 which 
represents a celluloid specimen under plane polar- 
rized light. This model was subjected to a constant 
bending moment to avoid the influence of shear 
stresses. The heavy central line marked with a 
radius RF, is the actual neutral axis, and an accurate 
calculation of deflection would have to take this 
condition into account. This is not necessary, how- 
ever, for the degree of accuracy which a designer 
would require in a practical case. While the condi- 
tion has comparatively little influence on the total 
deflection, it has a decided influence on the stresses 
at the inside of the bend, marked Z in Fig. 2. While 
this article is primarily concerned with deflections, 
a discussion of the stress condition at this point 
is appended because of its importance in designing 
structures of this class. 

For the purpose of showing the manner in which 


Fig. 7 — Assuming 
small deflections, 
displacement of the 
quarter bends may 
be considered pro- 
portional to load 





the foregoing equations may be used, the following 
example is cited. 

Let the yoke shown in Fig. 10b have a uniform 
cross section as shown in Fig. 10a, except that the 
lower cantilever is tapered so that all dimensions 
at the tip are two-thirds of the dimensions of the 
section shown. 

Deflection constants k and k, are found from 
TABLE I to be: 

For the upper arm k = .333, k, = .500 
For the lower arm k = .500, k, = .875 

Moment of inertia of the section Fig. 10a is com- 
puted to be 22.08, the distance from the inner edge 
to the center of gravity is 2.071 inches, making 
R = 8.071. Using this value of RF in the formulas, 
and assuming a load of 5000 pounds, we have for 
steel (H = 29,000,000) 


, a 5000 
EI ~ 29X10°X 22.08 





= .0000078 


Deflection of upper arm 
5, = kKPL*/EI = .0000078  .333 X 20° 

— 0207 
Deflection of lower arm 


8, = kPL*/EI = .0000078 < .500 x 20° 
= 0312 = 
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Spreading of both tips due to 
bending of section A (see Fig. 3) 
23, = 2PA(L + R)?/2EI = .0000078 X 4 
X (20 + 8.071)? = .0246 
Spreading of both tips due to de- 
flection of both quarter bends 
23, = 2PR[rL? + 4LR + wk?/2)/2EI 
— 0000078 & 8.071 * (3.14 & 207+ 4 
Xx 20 * 8071 + 1.57 XK 8.071?) = .1260 





Total deflection .:......ccccccccccccccess .2025 
It is seen that in this case the flexure of the 
quarter bends accounts for the greater part of the 
deflection. 
The corresponding angular displacements of the 
tips will be 
Rotation of upper arm at tip, 
in radians 
§, = k,PL*/EI = .0000078  .500 20? 
= .00156 
Rotation of lower arm, at tip 
6, = k,PL*?/EI = .0000078  .875 X 20? 
= .00273 
Due to deflection of both ends of 
section A 
26, = 2PA(L + R)/2EI = .0000078 4 
xX (20 + 8.071) = .00088 
Due to deflection of two quar- 
ter bends 
26, = 2PR(rL + 2R)/2EI = .0000078 
xX 8.071 «K (3.14 & 20 + 2 X 8.071) 
= .00498 





Total angle between axes of tips (radians). .01015 





TABLE I 
Table of Deflection Constants k and k, 

m 

(ratio of 

width of n (ratio of depth of free end to fixed end) 

free end to ——1——- _ ——% { — 

fixed end) k ky A k k k k Ky k ky 
1% .295 .431 .367 .566 .390 .634 .479 .829 .600 1.218 
1 -333 .500 .411 .667 .447 .750 .545 1.000 .708 1.500 
3/4 356 .548 .444 .741 .485 .845 .597 1.149 .781 1.777 
2/3 -366 .567 .457 .776 .500 .875 .619 1.183 .821 1.885 
1/2 -386 .614 .493 .860 .535 .975 .667 1.333 .899 2.162 
1/3 .409 .676 .525 .966 .579 1.122 .732 1.565 1.000 2.500 
0 -500 1.000 .669 1.563 .784 1.872 1.020 2.986 1.664 5.824 


This angle, in degrees, is 57.3 * .01015 = 
.982 degrees. The angle is not great, but if the yoke 
were used as shown in the welding gun, Fig. 8, 
the contact points of the welding tips would be off- 
Set about 7/32-inch when the pressure is applied. 


Fig. 8—Cumulative 
deflections of 
straight sections, 
quarter bends and 
cantilevers may re- 
sult in faulty opera- 
tion of a machine 
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This displacement as well as the deflection of more 
than 3/16-inch would indicate a yoke too weak for 
the load specified, even though permissible stresses 
may not be exceeded. 

In actual practice a designer would probably 
shape the back of the yoke on a line G — H, Fig. 
10b. In many such cases the solution of the deflec- 
tion problem is too involved for practical use and 
the designer must often be satisfied with the know- 
ledge that, compared with a simplified case, the 





Fig. 9—Photograph of photoelastic model indicates dis- 
placement of the neutral axis under load 


deflection as well as stresses of the structure under 
consideration will be less than the permissible limits. 
In other words, judgment must be used in simplify- 
ing each case, so that the actual structure will be 
stronger and stiffer than calculations for the simpli- 
fied case would indicate. 


Cantilevers Affect Shift of Axis 


STRESS CONCENTRATIONS AT BENDS: In Fig. 9, 
was shown how the neutral axis changed its course 
due to the combination of a bend with two straight 
ends. The cross section at point Z, Fig. 2, must re- 
sist the applied bending moment by internal stresses 
in the small space between the actual neutral axis 
and point Z on one side, and distributed more free- 
ly on the other side of the neutral axis out to the 
outer edge of the bend. Naturally the stresses at 
point Z must be greatly increased beyond those of 
a straight section having its neutral axis through 
the center of gravity. 

From the elementary Curved Beam theory the 
stress at point Z may be determined from the equa- 
tion 
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in which M is the bending moment, F the area of 
the section, and 7 the displacement of the neutral 
axis, the other symbols being those indicated in 
Fig. 2. Since vy is dependent upon the curvature of 
the outside and inside edges of a rectangular sec- 
tion, the new increased vy found from the photo- 
elastic specimen cannot be substituted in the formu- 
la for s,. The modified radii of curvature which 
would produce a displacement equal to that meas- 
ured must first be calculated. On the basis therefore 
of a measured 7, the ratio ¢ between the outside and 
inside modified radii can be found from the ex- 
pression 


Y at+1 - 1 (10) 


h ~ 2(a—1) 





eee eee eee eee eee eee 


loge a 


This equation is not explicit with respect to « 
but after using a few trial values the real value can 
soon be determined graphically. Having the ratio 
« between the outside and inside modified radii, 
the inside modified radius can be determined, since 
the depth h of the section is known. With these 
new values of 7 and R;, the stress concentrated at 
Z can be determined from. Equation 9 given on the 
previous page. 

Fig. 11 is a diagram indicating the stresses over 
a section of depth h. Stresses s, s, and s, are ten- 
sion stresses, those on the right side of the diagram 
being compression stresses. The stress s indicates 





Fig. 10—In a yoke of this sort, deflection of the quarter 
bends accounts for over half the total deflection 


relatively the stress which would occur across a 
section at X, Fig. 2; s, is the maximum stress ac- 
cording to the elementary Curved Beam theory (the 
exact value is a trifle greater), while s, would indi- 
cate the maximum stress concentrated at point Z, 
Fig. 2 because of the additional displacement of the 
neutral axis shown in the photograph Fig. 9. This 
emphasizes the importance of providing as large 
radii of curvature as possible in order to avoid such 
stress concentrations. 

In spite of the fact that stress concentrations of 
this kind have been known and investigated for 








nearly a hundred years, design of machines is, in 
some cases, still made with an utter disregard for © 
this condition. Use of many alloy steels does not — 
permit of such plastic deformation at points of ; 
highly concentrated stress as would a softer, milg © 
steel. The fact that alloy steels are more useg 
today than ever before aggravates the condition 
arising out of the neglect of considering, in design, 
the displacement of the neutral axis of yokes under 
stress. 

For example, let it be assumed that in Fig, 2, L 
is 6, R = 4, h = 4, the width 2, and the load 3000 
pounds. The bending moment at X is 30,000 inch- 
pounds, but across the section at Z it is somewhat 
smaller due to the shorter lever arm. At X the maxi- 
mum stress would be about 5600 pounds per square 
inch. At Z, based on the straight beam theory, the 
stress would be about 4800 pounds per square inch, 


Fig. 11—Stress dis- 
tribution over a sec- 
tion of depth, h; S, 
Si, So are tension 





and according to the Curved Beam theory about 
7400. Due to the displacement of the neutral axis 
still farther toward the inner edge, the maximum 
stress runs up to about 16,000 pounds per square 
inch, the calculation having been verified photo- 
elastically. 


Substitute Design for Safety Factor 


In closing it should be mentioned that in the 
earlier days of machine design, unexpected failures 
dictated that a considerable allowance should be 
made beyond the calculated metal thicknesses, 
hence the “factor of safety.’”” When more accurate 
stress analyses, especially by the photoelastic 
method, show high stress concentrations which 
formerly were not generally known or suspected, 
such stresses can almost be taken at their face 
value. Only a small margin need be allowed for 
“safety” if stresses alone are the determining fac- 
tors in the construction. This safety margin is then 
allowed for the purpose of keeping the stresses be- 
low the elastic limit in rough portions of the ma 
chine part, such as roughness in a cast surface, oF 
coarse machining ridges. Otherwise minute local 
failures will occur which, by repeated load applica- 
tions, will develop into a serious fissure, and finally 
failure. 
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ESPITE the fact that series motors were 
among the first of the fractional horse- 
power motors to come into existence, their 

general usefulness was not recognized until after 
the induction motor made its early appearance on 
washing machines. In the earlier days it was gen- 
erally admitted that series motors could have no 
broad use because of their poor commutating char- 
acteristics and bad speed regulation and that the 
best outlook for them was their application to 
small fans and other relatively unimportant func- 
tions. 

General interest stimulated by the possibilities of 
the wider use of power in many devices gradually 
brought the series motor to its present-day state 
of perfection and its enviable position of being able 
to serve at least 20 to 25 per cent of the known ap- 
plications of fractional horsepower motors. Some 
of the previous drawbacks were turned into ad- 
vantages and others were overcome by proper se- 
lection of applications to meet particular require- 
ments. Today these motors take the major part in 
the motorization of office machines, household ap- 
pliances, portable tools, and other miscellaneous 
portable devices as shown in Fig. 2. 

Series motors are divided into two general types 
carrying a marked similarity in armatures and dif- 
fering only in the construction of the field mem- 
ber ; the straight series motor being recognized by 
its salient poles, interpolar gaps and its single form 
wound field coils, while the compensated motor is 
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Part IX—Small Built-in Motors 


By J. H. Staak 


General Electric Co., Fort Wayne, Ind. 


Fig. 1—Above—Shell-type motor parts showing com- 
parison between straight-slotted and skewed rotors 


Fig. 2—Below—Domestic food mixer utilizes vertical, 
series-wound motor for high power-weight ratio 








































known by its slotted stator, distributed field wind- 
ings and its air gap extending over the complete 
periphery of the rotor. Visual comparisons may be 
obtained from Fig. 1. 

The term “universal” as applying to series mo- 
tors in general is a misnomer since these motors 
will not operate at like speeds between direct and 
60-cycle current without providing some means to 
overcome reactance. They operate with a rela- 
tively weak field and an armature having a large 
number of turns to minimize the inductive react- 
ance. To overcome this armature reaction a neu- 
tral commutating zone is provided in identically 
the same fashion as the effective brush shift in a 
compensated motor, to produce a neutral zone on 
the stator periphery. 

Brushes are shifted against the direction of rota- 
tion until the coil undergoing commutation lies in 
a position of minimum or zero flux. In smaller 
frames the matter of proper brush positioning 
hinges somewhat on simplicity of housing design 
and the armature leads are carried around to the 
proper commutator bars to give an equivalent po- 
sitioning of the commutated coil, thus keeping the 
brushes in a mechanically neutral position. The 
net results of employing means to overcome arma- 
ture reaction are better power factor, efficiency 
and better commutation. 

Several advantages accrue from the use of the 
compensated series structure. The distributed 
winding provides better flux distribution than can 
be secured with the single-coil salient-pole type; a 
greater amount of active material can be accom- 
modated in the same diameter and stacking length 
since the inactive interpolar space of the straight 
series motor is converted into iron and copper; 
and better control can be exercised over the degree 
of compensation resulting from this, in improve- 
ment in speed regulation and better starting 
torques in favor of the compensated series motors 
in the larger frames only. 


Advantages of Straight Series Motors 


Both salient and compensated types of motors 
must, of course, be provided with proper ratios 
of field and armature ampere turns as well as 
keeping the armature turns per bar to a low value 
to obtain best commutating results by reducing the 
transformer electromotive force in the coils under- 
going commutation when operating on alternating 
current sources of supply. 

Simplicity of construction and ease of ventila- 
tion through the interpolar space mark the ad- 
vantages of the straight series motor and the 
choice between the two types lies in the torque 
and performance requirements as well as in cost 
considerations. 

The high speed of the universal and series motor, 
once considered a drawback, has been translated 
into a real advantage in that it permits light 
weight and large power outputs in comparatively 
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Fig. 3—Typical performance curves for 3/4-horsepower, 
8000-r.p.m., 110-volt, alternating or direct-current, com- 
pensated, series motor 


small dimensions so essential to many applications 
of a portable nature. Generally speaking, the 
salient-pole motor is used on ratings extending 
from 1000 to 1400 watts maximum output where- 
as the compensated motors are employed where 
maximum outputs are somewhat in excess of these 
values. 


Have High Starting Torques 


Speed variation because of load changes is com- 
mon to all motors, except synchronous, but in the 
series motor it is considerably greater than in 
other motors since the torque is inversely propor- 
tional to the speed. The starting torques of these 
motors are high, ranging anywhere from two to 
three times the values of the alternating current 
full load torque which generally is chosen at a 
nominal speed of 10,000 to 12,000 revolutions per 
minute in salient-pole motors. Their no-load speeds 
reach values of 17,000 to 22,000, being limited only 
by brush and bearing friction windage and iron 
losses. The maximum output of salient-pole mo 
tors of moderate dimensions usually occurs at 
speeds of 4500 to 5500 revolutions per minute 
while that of the compensated motor is somewhat ~ 
lower, falling into a range of 3000 to 4000 depend- 4 
ing upon how heavily the frame size has been ~ 
pushed. d 

General characteristics of compensated motors r 
are similar to the salient-pole unit except that no q 
load speeds rarely go beyond 16,000 to 18,000 rev- —@ 
olutions per minute and that slip torque for the q 
same values of maximum output are from 1% to 4 
2 times the value obtained in salient-pole motors. a 
Motors of smaller dimensions than those used nee 3 
mally in portable tool or appliance applications ~ 
may reach no load speeds of 25,000 to 28,000 revo a 
lutions per minute but are rarely used because %” 
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their light outputs and the difficulty in supplying 
suitable bearings. 

Flatter speed regulation curves can be obtained 
in compensated motors by providing them in a 4 
to 6-pole construction but these motors are so 
critical of commutator setting that they are un- 
common on devices other than pipe threaders and 
similar extremely heavy-duty applications. Typical 
curves of the salient-pole and the distributed- 
wound motors are shown in Figs. 3 and 4. 

It is readily shown that as speeds are decreased 
the alternating and direct current curves have a 
rapid divergence. Although the direct current 
starting torques are not shown it can be estimated 
that they will be from 2 to 3 times the value of 
the 60-cycle torques. This indicates also that uni- 
versal operation cannot be expected at the lower 
speeds but that it occurs at considerably lower 
points in the compensated unit. A comparison of 
the general characteristics shows that little is 
gained in efficiencies but that there is a marked 
improvement in speed regulation in the compen- 
sated motor. 


Ratings Now Include One Horsepower 


Normal ratings of salient-pole motors now ex- 
tend to full load values of 1 horsepower whereas 
a rating of % to % horsepower at 8000 to 10,000 
revolutions per minute was formerly considered 
the limit for this construction. 

Relatively speaking, series motors are inherently 
short-lived motors because of their high speeds 
and difficulties encountered in any commutating 
device. Their selection in application work must 


Fig. 4—Performance curves for 3/4-horsepower, 10,000- 
r.p.m., series motor with salient poles 



























therefore be carefully weighed against the service 
they are expected to perform. 

In the portable tool field are two general classi- 
fications, the first in which the motor is applied 
directly to the load and the second in which gears 
are built in to obtain proper speeds and torques. 
Both are definitely influenced by the size and weight 
without being restricted in power outputs necessary 
to perform the work expected. Typical samples 
of the first classification are such devices as 
routers, shapers and hand grinders. In the second 
group fall such applications as drills, screw drivers, 
hammers, sanders and edgers as shown in Fig. 5. 


Considerations Affecting Selection 


Other miscellaneous applications not falling di- 
rectly into the portable tool class mentioned in the 
beginning of this article are such devices as in- 
dustrial cleaners and blowers and insecticide spray- 
ers, the success of which depends largely upon the 
high speed and light weight of the series motor. 

Because of the relatively short life of series mo- 
tors, their large outputs on tool devices and their 
variable speeds, the utmost care must be taken 
in the proper selection for each individual applica- 
tion. It is necessary in making an application of 
series motors to take into consideration such items 
as are discused in the following: 


1. SERVICE FacToR: Series motors are rarely used 
in applications where they may be called upon to 
operate many hours per day unless the power re- 
quirements are comparatively light and operating 
conditions are within reason. In general, most 
factory devices going into production lines are 
motored with constant-speed motors to avoid fre- 
quent servicing and replacement of brushes which 
limit the series motor to intermittent duty appli- 
cations. 

Constant-speed motors are utilized in portable 
tools where they perform heavy duties on produc- 
tion lines such as encountered in the building of 
automobiles. On these devices polyphase motors 
operate on higher frequencies to retain the char- 
acteristics of high speeds, large outputs, and light 
weights which characterize the series motor line. 


2. Duty CYCLE: The duty cycle is a measure of 
the temperature obtained in the driving unit and 
consequently determines to a large extent the size 
of motor that must be adapted to the job and the 
amount of ventilation necessary to permit it to 
operate at safe temperatures. In most series mo- 
tors, constant case temperatures can be obtained in 
one hour or less on sustained loads, and if the 
normal cycle of operation equals or exceeds this 
time it must be classified as continuous operation. 


3. VENTILATION: Small high speed motors, on 
account of their large outputs per pound of ma- 
terial, depend largely upon ventilation for suc- 
cessful performance. Because of the nature of the 
construction it is often found that housing tempera- 
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Fig. 5—Phantom view of a portable drill showing the 
application of high-speed shell-type motor to provide 
lightweight, compact drive 


tures are exceedingly low, yet the motor parts may 
be on the verge of failure due to high internal 
coil temperatures. 

Amount of ventilation and proper distribution 
in the frames which house the motor parts become 
major considerations in every series motor appli- 
cation. Most devices utilizing built-in motor parts 
—as in the case of the majority of portable units 
—mount the motor fields on lands or ribs to keep 
housings cool so that they will not be disagreeable 
to the touch. This provides an air space around 
the field core through which air can be drawn in 
addition to the interpolar spaces which are present 
in the conventional salient-pole series motors. 

It is found that general motors applied to port- 
able tools, domestic applications, and office devices 
require volumes of air ranging from 2 to 100 cubic 
feet per minute depending upon the losses which 
have to be dissipated. Fans must be of liberal 
size extending well beyond the armature diameter 
and frequently baffled to obtain best results. Ma- 
chine designers often do not provide adequate ven- 
tilation. This frequently ruins an otherwise ex- 
cellent design by failure to provide sufficient space 
for fans and baffles. Areas of ducts and their 
arrangements warrant eonsiderable thought so 
that the maximum amount of power can safely be 
taken from motors or motor parts of small dimen- 
sions. 

When considering, for example, a %4-horsepower 
washing machine induction motor weighing 20 
pounds against a %-horsepower series motor 
weighing 5 pounds with practically the same oper- 
ating efficiencies the significance and importance 
of good ventilation is readily brought home. 

4. SPACE LIMITATIONS: This must be known defi- 
nitely to determine how much ventilation is re- 
quired to keep the power unit cool. 


5. OPERATING SPEEDS AND LOAD CONNECTIONS: 


Although these seem relatively unimportant they 
have considerable bearing upon temperatures and 
universal operation. First, it should be remem. 
bered that series motors must operate between 
7500 and 10,000 revolutions per minute to obtain 
satisfactory universal characteristics and that the 
speeds are also important in the matter of power 
output and proper ventilation. If the load is con- 
nected through gears built into the motor 
housing, the heat generated through gear losses 
must also be handled by the motor fan. 

6. DIRECTION OF ROTATION: In view of the fact 
that universal motors are given a definite off- 
neutral setting on the coils undergoing commvu- 
tation and that this setting can be provided for 
only one direction of rotation, it is necessary to 
determine the direction of rotation for proper 
operation of the device. If reversible service is 
required it can be provided in a series motor by 
supplying a neutral setting at the expense of poorer 
commutation, shorter brush life, and lower effi- 
ciencies. 

7. STARTING TORQUE AND FULL LOAD OPERATION: 
Before any motor output or size selections can be 
made, it is necessary to determine the starting 
torques and full load requirements as well as any 
irregularities in such torque requirements during a 
cycle of operation. Peak torque loads often occur 
in devices which are operating mechanisms like 
adding machines, calculators and cash registers. 
Their sequence and time of occurrence during the 
cycle are vital to the proper motor selection for 
the device from the standpoint of allowable speed 
variations which may occur in such applications. 

8. SHocK LoapDING: One of the most difficult 
tasks that has been encountered in series motor 
applications is that of overcoming failures of arm- 
atures due to vibrating or shock loading imposed 
by the device. Typical examples are found in nut 
runners, screw drivers, concrete vibrators and 
hammers. Many schemes have been tried in the 
interest of eliminating the hazards encountered 
but only a few have met with any marked success. 
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Fig. 6—Circuit for governor-controlled, series-wound 
motor with capacitor added to cut down sparking at the 
governor contacts 
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The most promising is a bar construction of rein- 
forcing lead to the commutator which by far sur- 
passes previous attempts of shaft stiffening, flex- 
ible lead constructions, and stranded lead rein- 
forcing to the bars. It has been a boon to applica- 
tions which have been a total failure with con- 
ventional methods of armature construction. 


9, ACCELERATION OF MOVING Parts: This is im- 
portant in adding machines, calculating machines, 
typewriters, carriage returns and signalling devices, 
and must not be overlooked. It has a bearing on 
both torque and its relation to speed changes in 
the motor characteristics most suitable to meet 
the conditions desired. Many other items such as 
end-thrust requirements, allowable speed varia- 
tions resulting from changes in voltage or loads, 
atmospheric conditions to be encountered, antici- 
pated life, and facilities for servicing have an im- 
portant bearing on the proper application of series 
motors. As a matter of fact the points for con- 
sideration are so numerous that every machine 
designer should avail himself of\ the application 
engineering service which almost all well known 
motor manufacturers supply, giving a complete 
analysis of the device and its operation so that the 
most efficient operation will result. 


In many instances, modifications of the machine 
result in better fitting of motor characteristics 
and economies which otherwise may have been 
overlooked. 


Domestic Applications Are Built-in 


In view of the fact that the foregoing discussion 
deals mainly in the motorization of devices which 
are typical of high-speed, heavy-duty built-in sets 
of motor parts, let us turn for a moment to do- 
mestic applications typified by such devices as the 
kitchen mixer, vacuum cleaner, etc. General char- 
acteristics of motors applied to these devices are 
similar to those used in tools and portable devices 
in that they operate at high speeds, yet it is un- 
necessary to build them for heavy duty since they 
are not subjected to the abuse and long life so im- 
portant to the portable tool and device field. They 
could readily be classified as a light-duty appli- 
cation as distinguished from the motor parts appli- 
cation in tools. It has been customary in the past 
that manufacturers of the above-mentioned devices 
utilize only armatures, fields and brush mechan- 
isms and build them in as an integral part, while 
the experience with office devices has been the 
exact opposite. This is probably due to the fact 
that much more pleasing designs can be obtained 
by building in, while the nature of office applica- 
tions does not require such treatment because of 
the fact that decorative covers for other mechan- 
ams might as well be utilized to cover the power 
unit also. 

Prior to the advent of the contact-governed mo- 
tor in the office appliance field, such schemes as 
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Fig. 7—Speed-torque curves for a series-wound motor 
with and without governor 


shunted-series motors, dashpots, and mechanical 
regulators, were looked upon as the answer to the 
various problems but these met with only medi- 
ocre results. 

Centrifugally operated contact mechanisms con- 
trolling electrical circuits were used in a few highly 
specialized fields for more than twenty-five years 
but they were entirely too costly to apply to office 
machines. They served mainly such devices as 
communication machines and temperature record- 
ers. 

More general fields for such gavernors were not 
developed until about 15 years ago when the gov- 
ernor-controlled series-wound universal motors 
were completed for use on adding and calculating 
machines and met with immediate acceptance by 
their users. 


Governors Increase Use 


Today by far the greatest percentage of adding 
and calculating machines in the United States use 
fundamentally the same governor-controlled mo- 
tors. While there are certain unfavorable fea- 
tures limiting the field of application of contact- 
governed alternating current and direct current 
motors they have done a creditable job and have 
proved themselves satisfactory for the purpose in- 
tended. 

Governors when applied to series motors are 
connected in series with the windings to make and 
break the motor circuit for speed control. There 
are two general types of governors, a center con- 
tact governor which obtains a wiping action at 
the contacts, and the type in which contacts rotate 
with the shaft and give a fanning action by their 
rotation. For suitable applications the later general 

(Continued on Page 130) 
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Twelfth Anniversary 


ITH this issue MACHINE DESIGN celebrates its twelfth anni. 
W versary. Would that the conditions of peace and prosperity 
existed today that obtained at the time of the magazine’s incep- 
tion in September, 1929. Let’s fervently hope it won’t be long before 


peace and more logical and lasting prosperity are back again. 


During the twelve years since it was published this journal has seen 
—and fostered—many changes in the design field. Too numerous to 
discuss in detail, one specific example might be cited as the elimination 
of the gearshift lever on automobiles which, though not finally com- 
pleted, is well on the way; another, more general, example is the‘‘clean- 
lining’’ of machines throughout the design field. One would not 


recognize the machines of ten years ago compared to those of today. 


But little was it thought when the magazine was started that it would 
run into a period of conflict between nations. If a war were to occur, 
however, it was generally conceded that it would be a battle of machines. 
This proved only too well to be the case, and MACHINE DESIGN is 
proud of the part it has played and is playing in the development of 


mechanical equipment for defense that is second to none. 


MACHINE DESIGN has always thoroughly enjoyed its association 
with its field and its readers, and aspires to the hope that it has filled a 
distinct need as well as serving a clearly defined purpose. E:ii2nce 
exists, as indicated in the foregoing, to prove that such aims have been 
fulfilled. It will be our constant purpose during coming years to con- 
tinue to maintain the high standard of quality that might rightly be 
expected of a technical journal devoted in its entirety to the machine 


2sign field. 
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Graphical Calculation of 
Helical Springs 


By Carl P. Nachod 


Vice President 
Nachod & United States Signal Co. 


Rectangular nomogram for the calculation of steel compression springs 
which appears on the following page is based on the Reuleaux formulas 








_ DS, _ MS, 
8D f= “Gd 
where P = load, d = wire diameter, D = mean spring diameter, f = deflection 
per coil, G = torsional modulus of elasticity and S, = fiber stress. 


The actual fiber stress obtained from the chart is S = S,y in which y is the 
Wahl factor which varies from 1.15 to 1.4 for values of the spring index, r = D/d, 
from 10 to 4. The approximation of the Wahl factor used in the chart is y = 
(r+1)/(r—.4) for the range indicated. 

For r = 8, spring proportions are good. Decreasing r gives long thin springs; 
increasing it, shorter and larger diameter springs. The chart shows the actual 
stress due to the curving of the wire, which is higher than that given by the 
Reuleaux formulas. The torsional elastic modulus G for steel has been taken as 
11% million. 

Most effective use of the chart is obtained by drawing a pair of 90-degree 
“cross hairs” on a transparent material. Superimpose this templet on one of 
the two squares of the chart so that three of the lines intersect the proper 
values on the respective scales. The fourth value can be read under the fourth 
line. 

Thus the dashed lines in the right-hand square show that a helical steel 
compression spring wound with .09-inch diameter wire, a spring index of 8 and 
stressed to 60,000 pounds per square inch will exert a force of 20.1 pounds. 

Applying the templet to the left square over the same values of P, r and d, 
the compression per turn is found to be .0795-inch. 

Having determined these values for a particular spring, other values may 
easily be calculated: 

Mean Spring Diameter = D=rd=.72-inch 
Outside and Inside Spring Diameters, respectively—D+d=.81 and 
.63-inch 

Total Compression for 25 active turns (n) =F =fn=2 inches 
Spring Rate =R=P/fn=10 pounds per inch 

Allowing 10 per cent of d for space between turns, 
Compressed Length =1=1.1d(n+m) =2.7 inches 

where m is the number of dead turns at the ends, computed by 
m=2.5— (5/n) =2.3 

Free Length =L=1+F=4.7 inches. 

If the assumed quantities are P, r and f, then use the left square to find d, 
and the right square to find S (the maximum fibre stress) which should not ex- 
ceed a safe value. For many operations, as with auto valve springs, this depends 
on the range of stresses. See Engineering Research Bulletin No. 26, University of 
Michigan, “Permissible Stress Range for Small Helical Springs” by F. P. Zimmerli. 
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MACHINE DESIGN welcomes comments from readers on subjects of interest 


to designers. 


. could fill the need”’ 


To the Editor: 

Your editorial in the August issue regarding a 
“Flying Squad” of tool designers interested us. 
We are just getting started in the designing busi- 
ness and perhaps could fill the need for such an 
organization. 

We are a group of young men, thoroughly ex- 
perienced in the design of jigs, fixtures, gages and 
special machinery. One of our number has had 
considerable experience as a die-casting designer, 
not only of parts but of dies and tools as well. 

If you receive other responses to your editorial, 
especially from people interested in obtaining the 
services of a “Flying Squad’’, we would certainly 
appreciate your forwarding their inquiry to us 
so that we might contact them with a view to- 
wards solving their design problems. 

—WILLARD F. Buvs, 
Acme Engineering Co. 


“. . . points should be clarified’’ 


To the Editor: 

Referring to the article by Messrs. Owen and 
Kirkish in your June issue on “Selecting Special 
Motors for Frequent Starting and Reversing”, 
much useful information is presented by the au- 
thors. In view of the importance of this subject, 
especially at the present time when so many new 
types of special-purpose machines are being de- 
signed, a few points which confused the present 
writer should be clarified by constructive comment. 
In leading up to Equation 2, the authors state 
Tt cannot be stressed too strongly that acceler- 
ating a mass of fixed inertia to a specified speed 
will result in a fixed value of rotor heating.” This 
Statement would apply only to the repeated ac- 
Celerations of the same or identical motors. A 
motor of 90 per cent efficiency would have twice 
the heat dissipation of a motor of 95 per cent ef- 
ciency, although both motors accelerate the same 
inertia to the same speed. 

In Equation 5, the motor r.p.m. should of course 
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Payment will be made for letters and comments published 


be squared, so that the right side would read “91.2 
WV? /N?. It is assumed that a typographical er- 
ror is responsible for this discrepancy. 

Under TABLE I for a motor driving a high ex- 
ternal inertia load, the “Rotor WR? = 70 Ib.-ft.?” 
was evidently intended to read 0.70 lb.-ft.2 to be 
in line with the stated external inertias. 

Equation 6 is called into question. The premise 
“for any rotor copper loss J*,r, there results a 
corresponding stator copper loss C,J*,r,” is cor- 
rect, but is no basis for Equation 6. The term 
“stator accelerating loss” appears self-contradic- 
tory, since the acceleration is useful external 
work, and the internal copper losses vary widely 
with the motor efficiency for any given accelera- 
tion task. Basically, Equation 6 assumes that 
Equation 1 expresses the actual heat dissipation or 
copper losses during the acceleration period. 

Equation 11 is correct, provided the actuai 
joules heat loss is substituted for “J (total) ” 
which is considered an irrelevant quantity as far 
as the cooling requirements of the motor are 
concerned. 

Equation 12 is theoretically incorrect and apt 
to give more approximations if applied to actual 
cases where the torque varies over a considerable 
range during the acceleration. This equation is 
true only when the torque is constant or when 
the time-average torque is effective at the speed 
N/2, which is an arbitrary assumption. Equation 
12 further assumes that work equals torque *X 
angular speed, which gives power not work. 

Actually, the stored kinetic energy must be rig- 
orously expressed as follows: 

Stored rotation K.E. = f{% Tdé, where T is the 
momentarily varying torque and @ is the total 
angle in radians traversed during the accelera- 
tion; and 

Stored translation K.~. = f% Fds, where F is 
the momentarily varying force and s is the total 
distance travelled during the acceleration. 

Stated in words, the stored rotational kinetic 
energy is equal to the area of an angular-work 

(Concluded on Page 138) 
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of Engineering Parts and Materials 


Detects Contact with Work 


RINDING small holes with diamond-impreg- 
GG nated laps makes it difficult for the operator 

to determine when the lap is in contact with 
the wall of the hole as well as how much metal is 
being removed. With a diamond lap no sparks are 
emitted and, since the hole as well as the lap spindle 
is small, visibility is limited. 

Trouble of this nature has been eliminated in the 
Moore jig grinder, the design of which is discussed in 
an article in this issue, by use of a vacuum tube am- 
plifier and loud speaker. Capable of being adjusted 
to any degree of sound amplitude, the instrument is 
connected to the work. The operator can thus detect 
aurally when the lap contacts the work and, with a 
little experience, estimate the rate of stock removal. 

Elimination of destructive abrasive grinding dust 
on cross-slide ways and micrometer screws is pro- 
vided by neoprene aprons. Various types of sliding 
and telescoping guards were investigated before this 
solution was adopted. The aprons used are unaffected 
by oil and may be cleaned easily. 


Plastic Facilitates Study 


NVESTIGATION of the performance of the work- 

ing parts of fully enclosed mechanisms usually 
offers the engineer serious difficulties. The problem 
was solved in the case of Trident water meters by 
building the model illustrated. 

Housings and fittings are machined from solid 
blocks of Plexiglas. Use of this optically clear acrylic 
plastic permits unobstructed vision of the operation 
of the gears and bearings which are of conventional 
metal construction. Being highly resistant to water 
and the effects of exposure, the plastic maintains its 
clarity indefinitely. 


Built-in Motors Aid Control 


OMPRISING virtually a complete production 

line built into one machine, the Greenlee 
precision multiple-drilling machine consists of 
three separate, two-ended drilling units. Powered 
throughout by Howell motors driving the six 
individual spindle transmissions, precise speed 
control is attained. Supplementing manual con- 
trols, snap-action limit switches which are 
mounted on the base and operated by the motor 
carriage provide automatic sequence control for 
a given cycle of operations. 
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ASSETS ¢ « BOOKCASE 


Prevention of the Failure of Metals Under 
Repeated Stress 


By the staff of the Battelle Memorial In- 
stitute under the auspices of the National 
Research Council of the National Academy 
of Sciences; published by John Wiley & Sons, 
Inc.; 6 by 9 inches, 273 pages, clothbound; 
available through MACHINE DESIGN for $2.75 


postpaid. 


A handbook prepared for the Bureau of Aero- 
nautics, Navy department, this book discusses 
fatigue and the prevention of failure of parts. Lack 
of knowledge or appreciation of engineering prin- 
ciples among designers and others having to do 
with the design and construction of aircraft has 
been responsible for many fatigue failures. This 
book, therefore, presents much needed information 
on the subject. 

Included are illustrations of characteristic fail- 
ures, drawings, curves and tabular data useful in 
designing machine parts. Discussions cover effects 
of surface scratches, threads, fillets, keyways, 
splines, collars, holes, corrosion, inclusions, surface 
coatings, grain, embrittlement, harmonic vibration, 
etc. 
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Electromagnetic Devices 


By Herbert C. Roters, Director of Re. 
search, Fairchild Aviation Corp.; published 
by John Wiley & Sons, Inc.; 6 by 9 inches, 
561 pages, clothbound; available through 
MACHINE DESIGN for $6 postpaid. 


Engineers concerned with the design and appli- 
cation of magnetic devices wil] find this book help- 
ful. Divided in two parts, it develops in the first the 
fundamental background theory and methods ap- 
plicable to magnetic circuits and nonrotary electro- 
magnetic devices. The second covers their applica- 
tion to a variety of problems. 

These solutions are developed in general terms, 
each followed by a numerical solution for a particu- 
lar problem. Special methods are developed to 
handle the calculation of magnetic leakage which 
has always been difficult of accurate solution. 
Emphasis is placed on graphical methods for prac- 
tical problems involving nonlinearity caused by 
hysteresis and saturation in iron and the variation 
of magnetic leakage with motion. 

Quantitative data are presented, both on magnetic 
materials and electromagnets, many of which are 


original. New theory is developed for estimating 
permeance as well as for magnet design. Also coy- 
ered in the book are magnetic properties of alloys, 
calculations of circuits, design of coils, time-delayed 
magnets, high-speed magnets, alternating-current 
magnets, and relays. 


O O OQ 


Mathematics for Engineers 


By Raymond W. Dull, consulting engineer; 
published by the McGraw-Hill Book Co., 
New York; 8 by 5% inches, 780 pages, cloth- 
bound; available through MACHINE DESIGN 
for $5 postpaid. 

This second edition, with minor changes, is a 
quick, convenient and reliable reference book for 
engineers who wish to review or extend their in- 
formation on those phases of mathematics im- 
portant in engineering work. Material is presented 
in the form in which it is needed, covering simple 
numerical computations through integration and 
summation. Slide rule computation is given 
special treatment as are absolute and relative 
errors. 

The book is helpful to those engineers who feel 
the need of a source of reference, who have grown 
somewhat rusty in their mathematics or who need 
a text for study. Because the book is presented as 
a review, the various branches of the science are 
treated as interrelated subjects. 


O O O 


Patent Fundamentals 


By Leon H. Amdur, member New York 
Bar, former patent examiner; published by 
The Chemical Publishing Co., Inc.; 305 
pages, 5% by 8% inches, clothbound; avail- 
able through MACHINE Desicn for $4 post- 


paid. 


An easy reading discussion of patent law and 
its protection, this elementary yet thorough book 
gives the reader a workable knowledge of patent 
system and tests for patentable inventions. 4+ 
cluded are preparation and prosecution of a patent 
with reproduction of actual memoranda and papers. 
Enlightening discussions of function and drafting 
of patent claims, patent searches, and classifica- 
tion of patents are helpful. 
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Engineering 


rake this SINGLE Step to a TRIPLE Saving! 


Call in P-K! Get together with 
a Parker-Kalon Assembly Engineer 


In daily contact with engineer- 
ing, production and purchasing 
departments of plants like yours, 
Parker-Kalon Assembly Engineers 
are thoroughly familiar with pres- 
ent-day assembly practices. In 7 
out of 10 cases they have pointed 
the way to a triple saving through 
(1) simplifying assembly work, 
(2) saving operations, (3) elimi- 
nating a common cause of produc- 
tion “slow-ups”. These advantages 
are made possible by the properly 
engineered use of Parker-Kalon 
Self-tapping Screws. 

Whether your assemblies are 
thin or heavy sheet metal, castings 
or plastics, you can profit by this 
simpler fastening method, which 
eliminates tapping and all its 
problems; the fumbling that goes 
with bolts and nuts and the diffi- 


GIVE THE GREEN 


Pe 


ES 
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to gain man-hours, speed work 


F-TAPPING SCREWS FOR EVERY METAL AND PLASTIC 


culties of riveting in hard-to-get-at 
places; the need for lock washers 
to make secure fastenings or tap- 
ping plates on thin sheet metal 
and inserts in molded plastics. 
You require no major production 
changes nor special tools to use 
Self-tapping Screws. 

Call for a Parker-Kalon Assem- 
bly Engineer. His recommenda- 
tions will be unbiased because 
Parker-Kalon makes all types of 
Self-tapping Screws—thread form- 
ing and thread cutting — for every 
assembly of metals and plastics. 
Or send your assembly details by 
mail for recommendations an< 
samples. Parker-Kalon Corp., 192- 
200 Varick St., New York, N. Y. 

1m, 


» 


) 
i] 





American Gas Machine Company speeded up 
operations 25% by eliminating tapping in join- 
ing this burner assembly to the manifold casting. 
They simply jig-drill 3 holes and with a power 
tool speedily drive in Parker-Kalon Self-tapping 


Screws for secure fastenings. 


Your production won't be slowed-up by “doubt- 
ful screws” ... screws that look all right but some 
of which fail to work right ... when you use gen- 
uine Parker-Kalon Self-tapping Screws. For a 
further assurance of savings in hours and dollars 
is the Parker-Kalon Laboratory — without coun- 
terpart in the industry — which maintains a rigid 


quality-control over all Parker-Kalon products. 


-PARKER-KALON 


Luality Cortteolled 
SELF-TAPPING SCREWS 


TO DEFENSE ASSEMBLIES 


Tiwts 


ASSEMBLY... AND OTHER FASTENING DEVICES 
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V-Belts of New Design 


MPROVEMENTS have been made in V-belt struc- 
ture by Allis-Chalmers Mfg. Co., Milwaukee. 
All its Texrope V-belts are now of the new “Super 
7” laminated design, based on the Vogt formula, 
to include more strength and flexibility, better 
service and longer life. Smaller cords in the new 
belt permit use of more cords per belt with a re- 











sulting greater strength and less stretch. Each 
cord is individually embedded in heat dissipating 
rubber to reduce internal belt degeneration. Made 
in matched sets to assure uniform, smooth run- 
ning, highly efficient drives, the belt has a live 
rubber bottom cushion which absorbs impact of 
operation. The central cord portion transmits 
power at the effective pitch diameter. Bias cut 
fabric prevents “dishing” and assures transverse 
stability. A two-ply rubber-impregnated fabric 
cover prevents destructive agents from reaching the 
vital belt elements, resulting in a high-grip co- 
efficient between belt and sheave walls. 


Breaker Requires No Fuses 


VAILABLE in two types, M-1 and M-2, a new 

multi-breaker is announced by Westinghouse 
Electric & Mfg. Co., East Pittsburgh, for use on 
any normal duty application that otherwise would 
require fuses or fused switches. These 15 to 100- 
ampere, 2 or 3-pole breakers can be used on al- 
ternating current circuits up to 230 volts. The sheet 
steel enclosure is dust-resisting with 10 concentric 
knock-outs or conduit or cable connections. 


The bimetal thermal element is actuated by over- 


A 


load or short circuit and causes the breaker to trip, 
While the breaker trips immediately on short cir. 
cuit or dangerous overload, an inverse-time char. 
acteristic allows it to remain closed during tem. 


porary harmless overloads. An indicating target on 
the enclosure cover shows when multi-breaker has 
tripped. 


Porous Metal for Filtration 


OREX, a porous metal recently introduced by 

Moraine Products Division, General Motors 
Corp., Dayton, O., has been developed to remove 
unwanted materials from fluids and to alter flow 
of fluids to meet specific requirements. These basic 
functions have unlimited variations in many prod- 
ucts and processes such as pumps, refrigerators, 


fuel lines, lubricating systems, filtering, diffusing, 
screening, separating and mixing a wide range of 
fluids and gases. Its physical characteristics— 
chemical composition, structure, porosity, strength, 
ductility—and its shape and size can be varied 
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TREASURE CHEST 


of useful information... 


From time to time over a period of years our technical 
staff has unearthed new facts concerning metals. This 
wealth of information has been accumulated out of 
wide experience in the solution of problems involving 
the use of Nickel and its alloys. 


On the basis of this experience much helpful litera- 
ture has been compiled. Dealing with the selection, 
fabrication and use of Nickel alloys it can be of great 
help to the metal working industries at a time like the 
present. 

In addition to printed matter, we are glad to make 
available the assistance of our technical staff in solving 
problems arising from a temporary lack of Nickel. 
Your request for literature or personal consultation 
will receive our prompt attention. 


THE INTERNATIONAL NICKEL COMPANY, INC. Sew'ona'ss 
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Everything about this airplane exhaust 
manifold calls for super physical and cor- 
rosion resistant properties. In fabrication, 
the job demands high ductility and excel- 
lent welding properties. In use, the Stain- 
less Tubing must resist high heat, corrosive 
exhaust gases and fatiguing vibration. 
That’s why Carpenter Welded Stainless 
Tubing is used for exhaust manifolds in all 
types of commercial and military aircraft 


...as well as for many other defense jobs. 


To help you get the most out of the Stain- 
less Tubing you are using, Carpenter has 
issued this 16-page Data Book. It contains 
many fabricating hints—shows how to bend 
tubing; the type of fittings to use; and 
how to save machining time by expanding 
or flanging Stainless Tubing. 
Write for your free copy. 


THE CARPENTER 
STEEL COMPANY 


WELDED ALLOY TUBE DIVISION 
KENILWORTH, N. J. 





enter 


WELDED 
STAINLESS TUBING 








within limits to suit specific applications, Pope, 
can also be bonded to steel or copper. Tensile 
strength is up to 10,000 pounds per square inch, 
depending on porosity which also can be varieg 
Ductility ranges between 3 and 15 per cent in ten- 
sion, and considerably higher in compression, It jg 
not readily machined or ground, and is furnisheg 
in disks, sheets, cylinders and truncated cones, 
Special shapes such as flanged cones, plugs, parts 
with multiple diameters and sections with surface 
configurations of varying depths and contours are 
also obtainable. 


Expand Line of Porous Bearings 


O ITS line of Selfiube porous bronze bearings, 

Keystone Carbon Co., 1935 State street, Saint 
Marys, Pa., has added several new shapes and sizes, 
These bearings, made from powdered alloys, are 
molded to size in shape desired, baked and finally 
quenched in oil. Average porosity of 35 per cent 
enables the bearings to store a large amount of oil, 





forming a protective, continuous oil film on the sur- 
face of the bearing. While additional lubrication is 
recommended for heavy-duty or continuous oper- 
ating units, in many cases the oil reserve lasts the 
entire life of the application, eliminating use of oil 
vents or grease cups. Because of the high tensile 
strength, 35,000 pounds per square inch, the bear- 
ings will carry maximum loads without distorting 
or breaking. Low friction coefficient and the self- 
lubricating qualities prevent excessive temperature, 
speed reduction, noise and scoring of shaft. 


Breakers for Power Control 


NDUSTRIAL multi-breakers for light and power 

control are being produced by Colt’s Patent Fire 
Arms Mfg. Co., Hartford, Conn. Known as Types 
M1 and M2, these breakers can be supplied with 
either two or three poles and in ampere ratings 
from 15 to 100, for 230 volts alternating current 
systems only. Type M1 indicates ampere ratings 
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Here is an example of the versatility of the Tri- 
Rotor Rotary Piston Positive Displacement Pump 
—in providing a simple and inexpensive means of 


solving a specialized pumping problem. 


Caustic soda is shipped in solution according to 
customers’ specification — which has always meant 
extra expense for shipping the water. This expense 
is now being saved by many companies who receive 
the caustic in concentrated form, and use Yale & 


Towne Pumps to proportion the water to the caus- 
tic, as desired. 


VARIABLE VOLUME CONTROL 


Permits variable delivery in flow rate from zero 
(0 Maximum, at minimum pressure, on a constant 
speed motor. It is ideal for liquids requiring care- 
_ handling, because it eliminates foaming, agita- 
tion or chewing of the product. 


Free booklet describes operation — 
suggests applications. Send coupon 
now for this booklet. 











- MANUFACTURING COMPANY — 





MANUAL FLOW CONTROL 


Eliminates the necessity of variable speed motors. 
Delivery of the pump is varied — by hand — from 
zero to maximum capacity without increasing the 
discharge pressure. Variable Volume Control 
functions between zero and the maximum flow 


setting. 


For problems of controlled flow — become famil- 


iar with this pump. 


MFG. CO. 


OWNE 
THE YALE & T d, Conn. 


206 Henry Street, Stamfor 


Please send booklet describing oper ation 
Ya 1 Rotary Piston Positive Displac ement Pump. 
e 
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ADDRESS 


MY INDUSTRY 


STAMFORD, CONNECTICUT, U. S. A. 








HOW CAN WE 
IMPROVE OUR 
1942 MODEL 
AT LOW COST? 





Maybe General Electric has 
a solution to your problems 
with G-E Neon Glow Lamps! 


F your problem is what to do to your 1942 model ... 

whether it’s a waffle iron, portable radio, curling iron, 
toaster, wall switch, or any of dozens of other electrical 
appliances . . .General Electric may have the solution 
with G-E Neon Glow lamps. For these little lamps offer 
electrical equipment manufacturers a new, inexpensive 
means to provide their products with extra sales and 
safety features. 
Domestic current-consuming devices can use Glow 
lamps to indicate whether they are in operation or not. 
Glow lamps when used on portable radios tell when the 
set is on and also indicate the condition of the battery. 
Even large appliances such as electric ranges and special 
machines can use Glo~ lamps as indicators which be- 
come useful and economical sales features. And there are 
dozens of other applications. 
G-E Neon Glow lamps are rugged, long-lived, and de- 
pendable. Because their current consumption is negligi- 
ble—from 1/25th to 3 watts depending on the type and 
size of lamp—the heat generated is extremely low. They 
have a useful life of 3000 hours. 
Write the address below for a handy folder on G-E Neon 
Glow lamps suggesting other uses. Your electrical 
wholesaler or jobber carries a complete line of these 
lamps. 





TYPICAL G-E NEON GLOW LAMPS 


G-10 
1 and 


114 watts 





T-2 
1/25th and 
1/10th watt 


T-42 


Y{ watt 














NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL € ELECTRIC 


410 Eighth Street, Hoboken, N. J. 











of 15 to 50; Type M2, ampere ratings of 50 to 100 
The multi-breakers provide automatic Protection 
against short circuits and overloads, and permit 
resumption of service by movement of the Operat- 
ing handle after cause of interruption has been 
removed. Common trip assures the opening of 














all poles when current is interrupted on any one 
pole. Tripped position of the breaker is indicated 
through small window in front cover. The breakers 
are furnished with both thermal and magnetic trip 
—the thermal trip providing a time delay on small 
overloads, while the magnetic trip assures instant 
operation on dangerous short circuits or high over- 
loads. 








Control Valve Is Pneumatic 


ANY new features are incorporated in the 

pneumatically operated control valve al- 
nounced by Minneapolis-Honeywell Regulator Co., 
2950 Fourth avenue, South 
Minneapolis. Movement of the 
valve disk is accomplished by 
means of a scissors type link- 
age permitting more accurate 
control near the closed position 
of valve where accurate control 
is most needed. A _ built-in 
“Gradutrol Relay’ provides 
maximum power to change 
position of the valve disk even 
for very slight changes in de- 
mand by the controller. Specially constructed bel- 
lows of molded neoprene are used in the power unit 
and assure long operating life with maximum 
power in a minimum of space. An external indi- 
cator shows the position of the valve disk. Provided 
also are adjustments for maximum and minimum 
flow and for throttling range. The valve body 
single seated, bronze with brass trim, in sizes from 
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WATCHER OF THE SKIES in the nation’s defense, the first of the new Bofors 40-millimeter mobile 
anti-aircraft guns rolled out of the plant of The Firestone Tire & Rubber Company weeks ahead 
of schedule, with General Charles T. Harris and John W. Thomas, president of Firestone, at the 
controls. For this newest defense weapon, Bantam supplies special double-direction thrust bear- 
ings on which the gun units turn—another instance of Bantam’s skill in the manufacture of 
bearings for unique engineering requirements. 





IN HIGH-SPEED PAPER MACHINERY, Bantam Bear- 
ings of many types find wide application. 
Bantam Mill Type Bearings are used in this 
suction press roll built by Beloit Iron Works 
for a leading paper mill. Bearings of this type 
are also extensively used in steel mi:] and 
rubber mill machinery. 











OIL FIELD PUMPS ARE WORKING day and night 
to keep pace with the constantly growing 
demand for petroleum products. Typical of 
the progressive design that enables the 
pumps to withstand twenty-four hour 
heavy-duty service is the 714 x 14 power 
pump built by Emsco Derrick & Equipment 
Company. A specially designed Bantam 
Straight Radial Roller Bearing, 20” I.D. x 
25” O.D. x 3” wide is used on the eccentric. 


A BETTER MACHINE 
; Re USING 
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BEARAN G 
BANTAM’S ENGINEERING SKILL and cooperation 
with machine builders give added assur- 
ance of satisfactory bearing performance. 
Bantam engineers, with wide experience in 
the performance of every major type of 
anti-friction bearing, will select or design 
the bearing that best meets your needs. 
For better machines, more and more manu- 
facturers TURN TO BANTAM for their 


bearing requirements. 








FINE GRINDING is an extremely exacting job in 
this cement mill installation of equipment 
built by The Dorr Company, Incorporated. 
This Particular unit is used to convert 1-inch 
stone into fine powder. Other Dorr Classifiers 
are playing an important part in preparing 
ores for treatment by metallurgical processes. 
ind of the Dorr Classifiers—particu- 

Y on larger models for heavy duty— 


santam Ball Bearings are now standard for 
eccentric strap. 





Bantam - 





STRAIGHT ROLLER - TAREREP ROLLER - NEEDLE - BALL 


BANTAM BEARINGS CORPORATION ¢ SOUTH BEND ¢ INDIANA 


EARINGS 
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“IT ADDS AN 


EXTRA Draftsman 


FOR EACH 10 WE EMPLOY!” 


@ Draftsmen scarce? Work rush? You can solve this prob- 
lem by increasing the drafting effectiveness of your present 
men with Bruning-Wallace Touch Control drafting machines. 

Bruning-Wallace Touch Control Drafters save from 25% 
to 40% of drafting time, actual surveys have proved. But if 
these modern drafters saved only 10%, it would be like add- 
ing one extra draftsman for every 10 draftsmen you employ! 

What's more, Bruning-Wallace Touch Control Drafters, 
with their precision machining and careful workmanship, 
result in increased accuracy. No wonder they help to cut your 
engineering and production costs! 

A free, illustrated booklet, giving complete information, 
is yours for the asking—just mail the coupon—there is no 


obligation. 






A New York * Chicago * Los Angeles * Boston * Detroit 


Pittsburgh * San Francisco * Seattle 


100 Reade St., New York, N. Y.; 4700 W. Montrose Ave., 
Chicago, Ill.; 919 S. Maple Ave., Los Angeles, Calif. 
Please send me free booklet on the Bruning-Wallace 
Touch Control Drafters. 
Company 








| acterized V-port guide may be adjusted for lift 


2 to 3 inches for screwed connections. The char. 


. . U 
to %-inch maximum. ' 


Solderless Lug Available 


pel screw type of wire connecting lug, made of 

seamless, pure electrolytic copper with a heavy 
brass check-proof, heat reducing shell, has been 
announced by Ideal 
Commutator Dresser 
Co., 1059 Park av- 
enue, Sycamore, IIl. 
The new solderless 
lug has full current- 
carrying capacity 
evenly distributed 
from wire to lug. 
Eight sizes are avail- 
able for No. 14 wire 
to 2,000,000  circu- 
lar mils cable. Each size is satisfactory for a 
wide range of wire. One or two-hole types can 





| also be obtained with square or round ends. Spe- 
| cial size and angular lugs can also be furnished. 











Houston * Kansas City * Milwaukee * Newark * St.Louis | 


Terminal Strips Are Compact 


N ORDER to carry the required current safely, 
compact terminal strips with maximum metal- 
to-metal spacing have been designed by Howard 
B. Jones, 2300 Wabansia avenue, Chicago. The 





body is of heavy molded bakelite, with barriers 
between each set of terminals, following around 
the edge of the strip and terminating with the 
base. The new 150 series, comprising three sizes, 
150, 151 and 152, are added to the 140 series. 


V-Belt with Cog Construction 


AVING a unique driving surface for either flat 
pulleys or V-grooved pulleys, a new type of 


RIT ci nlc ae lea __| V-belt is being offered by The Dayton Rubber Mfg. 
a "ae, §~CHARLES BRUNING CO.. Inc. 1166-214 | | Co., Dayton, O. The belt is designed around a new 
ae | type of cog construction principle on the inner sur- 
| face of the belt, providing flexibility and longet 


_ belt life when flexing around small pulley diam 


eters. For V-flat drives it applies the principle of 
increasing traction by means of a nonskid desig® 


' The cog construction provides greater grip and less 
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ly, 
. Facing today’s problems, every Defense buyer wants to save time in buying 
he and get deliveries as quickly as possible. Recognizing this urgent need, 
individual members of the American Gear Manufacturers Association are 
concentrating gearmotor production on the recommended standard speed 
combinations as adopted by AGMA and approved by the National Elec- 
trical Manufacturers Association, as shown in the paneled list to the right. 
Adopting these speeds as YOUR standards will expedite shipments, save 
valuable time in buying, and get results faster. 
American Gear 
Manufacturers Assn. 
rs Shields Building 
. Wilkinsburg, Pa. 
S, 
at 
of 
g, 


AMERICAN GEAR 
MANUFACTURERS ASSOCIATION 
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A.G.M.A. 


STANDARD 
OUTPUT SPEEDS 


STANDARD OUTPUT SPEEDS 
for concentric and parallel shaft 
integral hp Gearmotors. Based on 
1750, 1430 or 1165 rpm motor 
operating speeds. 


1430 190 
1170 155 
950 125 16.5 
780 100 13.5 











640 84 11.0 
520 68 9.0 
420 56 7.5 
350 45 6.0 


280 
230 


















TAYLOR 
| ye} ste) > 


FORGED and ROLLED 
STEEL RINGS 


Any size from 12" O. D. to 100" O. D. 


F your product is one that requires the use 

of forged or rolled steel rings—and particu- 
larly if special heat treating and testing are 
required to insure desired characteristics— 
then you will be interested in the rings pro- 
duced by an organization that offers: 


—skill and knowledge based on more 
than 40 years of experience in the forg- 
ing and rolling of steels and alloys. 


—finest forging, rolling and machining 
equipment. 


—exceptional facilities for heat treating. 


—most complete and modern labora- 
tory testing equipment. 


All these combine to make Taylor Forge a 
thoroughly dependable source of supply for 
all types of forged and rolled steel rings and 
to guarantee your getting exactly what you 
specify. 


Inquiries are invited 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works: Chicago, P. O. Box 485 
New York Office: 50 Church St. 
Philadelphia Office: Broad Street Station Bldg. 


slip on smooth flat pulley surfaces and when riding 
in grooved pulleys, a greater gripping power with 
die-cut raw edge sides which present the same yp. 
distorted driving surface to the pulley regardless of 
side wear. The belt is available in all standarq 
lengths in A, B, C, D and E cross sections, and in 
perfectly matched sets for multiple drive applica- 
tions. 


Solenoids for Wide Application 


IDE range of sizes and strokes is included in 

a new line of solenoids made by Jefferson Elec- 
tric Co., Bellwood, Ill. Small size and short stroke 
solenoids have numerous applications such as coin. 
operated or pin game devices; large size solenoids 
are used on machine tools, feed mechanisms, can- 
ning and bottling machines, textile machines 


damper control, electrically operated valves, ratchet 
mechanisms, brakes and clutch levers. By means of 
limit switches, mercury contacts, pressure switches, 
or pushbuttons, automatic operation can be effected. 
For continuous or intermittent duty, solenoids are 
available in voltages up to 550 volts, of 25, 50 or 60 
cycles, and up to 550 volts direct current for in- 
termittent duty only. Quiet operation is insured by 
proportioned shading coils and careful grinding of 
center pole and plunger faces. 


Drive with Flanetary Gears 


NTRODUCED by the Process Equipment Divi- 

sion, H. K. Porter Co. Inc., 4949 Harrison street, 
Pittsburgh, a new agitator drive, because it uti- 
lizes planetary gearing has many advantages for 
the process industries. This gearing permits 
smooth operation, maximum reduction in a given 
space and minimum tooth load for given torsional 
effort. Although designed for standard NEMA 
frame motors, the new unit is adaptable to any 
type of motor. An unlimited ratio of reduction be- 
ing permitted, any speed may be obtained in a 
complete size range from % to 50 horsepower. 


Timer Buzzes Signal 


DDITION of a new buzzing timer to its line of 
synchronous motor-driven electrical instru 
ments has been made by The Industrial Timer 
Corp., 101 Edison place, Newark, N. J. Timing P& 


MacHINE Design—September; 194! 








ling 
vith 


S of 
lard 
1 in 
ica- 


| in 
lec- 
Oke 
)in- 
ids 


1es, 


41 








No. 10 RADIAGRAPHS RIDE SMOOTHLY 
ON TORRINGTON NEEDLE BEARINGS 



































AIRCO NO. 10 RADIAGRAPH, a compact, portable gas- 
cutting machine, is used to advantage in cutting or 
beveling steel sheets, plates, billets, and forgings in 
straight lines, circles, or arcs. Anti-friction Torrington 
Needle Bearings in the main running gear assembly 
help to assure smooth, dependable operation. 








SMALL SIZE OF THE NEEDLE BEARINGS helps re- 
duce size and weight of surrounding parts. They occupy 
no more space than a plain bushing—yet give low start- 
ing and running friction, have exceptionally high load 
capacity in proportion to their size, and are ideally 
suited for rotating applications. 











L EI 
= 
: 
= 
= 
= 
| 





“THOROUGH LUBRICATION for long periods of time 
is assured by the design of the Needle Bearing,” say 
engineers of Air Reduction. “The efficient lubrication 
of the bearings, combined with their high capacity, re- 
sults in long service life.” 








“A SINGLE SIMPLE OPERATION is al! that is needed 
to install the Needle Bearing,” says Airco, “effecting 
time and labor savings.’” The Needle Bearing also offers 
other economies through its low initial cost and the 
simplifications in design w hich it often makes possible. 
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Your product, too, may be improved by the unusual features and economies of the Torrington Needle 
Bearing. Our Engineering Department will be glad to assist you in planning its use. For full information, 
write for Catalog No.10Y¥. For Needle Bearings to be used in heavier service, write our affiliate, Bantam 
Bearings Corporation, South Bend, Indiana, for Booklet 104X. 
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THE TORRINGTON COMPANY, TORRINGTON, CONN., U.S.A. + ESTABLISHED 1866 
Mokers of Needle and Ball Bearings 


New York Boston Philadelphia Detroit Cleveland Chicago London, England (f 1941 


TORRINGTON NEEDLE BEARING 
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of Yow? 
REPU 


IT TAKES YEARS to build a 
reputation. 


Yet, in a short time, through the 
use of inferior materials, parts 
or units (due to the speed and 
stress of National Defense) a 
product or equipment can lose its 
high standing. 


Despite high-peak production, 
BALDOR will continue to be a 
quality-built motor. The highest 
racelale(oleo Met Mulohi-tal-lM-lil-Mmudela 
manship will be maintained; the 
inspection staff larger and more 
vigilant. 


When we defend our reputation, 
we also defend yours—if you use 
Baldor Motors. 


BALDOR ELECTRIC COMPANY, ST. LOUIS 


Representatives in Principal Cities 








riod is selected on a visible dial with pointer set 
to selected time calibration; the timer is switched 
on and instantaneous operation begins Clocking of 
period. When time expires the BHD series shuts 
off timed operation automatically, and immediate. 
ly resets itself for another timed operation of 
identical duration. The other types of timers start 
a signal which does not stop until timer is either 





shut off or switched anew for a repeat operation. 
The BHR group of the BH series comes equipped 
with two sockets, one for a bulb to light at end of 
timed period, the other to accommodate a single 
wiring set-up to which single buzzer or unlimited 
numbers can be attached for remote warning. 
Among the applications for which the timers are 
suitable are baking ovens, metal-plating operations, 
vulcanizing, photographic developing, etc. Six 
standard models are available which extend time 
control over a wide range. 


Porcelain Enamel Frits Offered 


MONG a new series of porcelain enamel frits 

is one known as Superpake, especially de- 
veloped by the Porcelain Enamel & Mfg. Co., Bal- 
timore, for a one-coat finish on refrigerators, wash- 
ing machines and other volume production ma- 
chines. The finish is an antimony-bearing frit and 
gives excellent coverage and high gloss. It is a 
white finish with low application weight and wide 
firing range. 


Black Rustproof Finish 


EW rustproof finish—black on copper—has 

been announced by Alrose Chemical Co., Provi- 
dence, R. I., as an addition to its Jetal process 
for blackening iron and steel. The new finish gives 
a black rustproof finish on copper by anodic oxida- 
tion. It can be applied on any metal that can be 
copper-plated. After a metal is preplated with 
copper, it is immersed in a special electrolytic 
oxidizing bath for two to five minutes, with the re- 
sulting velvety black surface of the Electro-Jetal. 
The surface is an excellent absorptive base for an 
after-treatment of oil, wax or lacquer which gives 
a nonporous, rustproof finish equivalent to ordinary 
nickle plate. The bath can be operated at any tem- 
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a Safer, Better Weldins. The Allis Chalmers Welding Positioner handles 
fabricated steel shapes as heavy as 50 tons. It extends the range of jobs 
i, be handled with automatic welding machines and makes hand welding 
nt por org _, Oilgear Transmissions make possible maintaining pre-deter- 

automatic welding speeds within close limits, they provide ample power to 
ws substantial overloads, and provide steplessly variable speeds to insure 


nese of automatic welds. 


» 


The unusual success of Oilgear Fluid Power Transmissions 
i so many different applications has led many machine 
designers to completely revise their opinions of what hy- 
draulic transmission of power can accomplish. Oilgear 
Transmissions assure designers of smooth, uniform accel- 
eration, high variable speed, accurate, sensitive control 
Over a wide range, and efficient transmission of power in 
their machines; a combination which has resulted in safe, 
easy to operate automatic machines, higher speed, more 
productive machines andimproved processesand products. 
The list of special applications where Oilgear Trans- 
missions have proved more productive and more econom- 
ms Seaton | steadily. They are in use in practically 
ae eading industry. If it's important that you get the 
% Out of your production machines, it may well pay you 
oe the oe line of Oilgear Transmissions. 

W tor case histories showing what Oilgear has 
ed either in your field or in a related field. 
wait, but send now for this important information. 

19 send coupon for Bulletins 47000 and 60000 which 
eg engineering data about the entire line of 
sandar ANY 1 Oilgear Transmissions. THE OILGEAR COM- 
: 1305 W. Bruce Street, Milwaukee, Wisconsin. 
















































For a Wide Range of Speed Variation and Simple Control. Johnson and Jennings, 
Automatic Stoker Manufacturers, of Cleveland, Ohio, report that the Oilgear 
Units shown in the photograph are adjusted over a 16:1 ratio of speed variation 
and are doing a very successful job of stoker driving. Oilgear drives eliminate the 
necessity of special interlocking devices and are conveniently controlled from a 
central panel. Oilgear Transmissions are steadily gaining popularity with stoker 


For Far Greater Accuracy. Below: Ten Oilgear type DEC-1212 Transmissions are 
used to drive special Kant-Slip Continuous Form Printing Presses installed at the 
Standard Register Company of Dayton, Ohio. These presses must run with far 
greater accuracy than conventional web presses. The accurately controlled, 
smooth, cushioned power of Oilgear Transmissions protects register while adjust- 
ing and keeps stock spoilage down to a minimum. Presses can turn out 12,000 
impressions per hour. 
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Oilgear also manufactures Fluid Power Feeds, Pumps, Cylinders, Valves, 
zontal and Vertical Broaching Machines, 
Vertical Presses, Custom Built Machines. 


OILGEAR 


bid powee 


TRANSMISSION 


Accessories, Hori- 
Horizontal and 


THE OILGEAR COMPANY, 1305 W. Bruce St., Milwaukee, Wis. 
Please send me Bulletins 47000 and 60000 without obligation. 


Name.. 












250 Watt 
R. C. A. 


TRANSMITTER 


Equipped with 


HEINEMANN 
“Re=-Cirk-it™ 


FULLY ELECTRO-MAGNETIC 
CIRCUIT. BREAKERS 


These accurately calibrated, factory set and adjusted 
circuit breakers are used in many N.B.C. Studios for 
the protection of vacuum tubes. They increase tube 
life and eliminate costly interruptions of service. 
The device opens instantly on short circuits but a 
time delay feature permits harmless overloads of 
short duration. It is made in ratings from 50 milli- 
amperes to 50 amperes. 


However, Heinemann Circuit Breakers go further 
afield in the protection of motor circuits on all types 
of equipment — battery chargers, wood-working ma- 
chines, generators to name a few. 


Send for Catalog No. 40 Showing Complete Line. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 


Est. 1888 
98 PLUM STREET TRENTON, N. J. 
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perature below the boiling point of water, using 
ordinary steel containers heated by steam oils. 
Work can be oxidized on racks, in bulk or in baskets. 


Pre-Cast Bronze on Steel 


oo. backed, thin-walled leaded bronze alloy 
known as pre-cast bearing bronze on steel is 
announced by Johnson Bronze Co., 507 South Mil 
street, New Cas- 
tle, Pa. Bush- 
ings and _ bear- 
ings made of 
pre-cast bearing 
bronze on steel 
combine bearing 
qualities of a 
bronze alloy 
with the 
strength of 
steel. Some ad- 
vantages include 
a higher brinell 
hardness, a 
much greater re- 
sistance to pounding and shock, plus a comparative- 
ly low coefficient of friction. Bearings are avail- 
able in a wide range of sizes and wall thicknesses, 
either plain leaded or graphited bronze. It is also 
possible to have the bearing ball-indented to retain 
grease. Any type of oil hole, groove or slot is 
easily incorporated. While the bronze on steel was 
primarily developed for bushings and bearings it 
also fills many other important industrial uses, 
such as applications requiring a flat bearing sur- 
face as plates, washers, etc. Bronze on steel in 
rolls up to 400 feet in length is also obtainable 
for stamping and forming. Maximum width of 
strip is 5% inches. 





Vibration Insulators Offered 


HREE additional new mountings of rubber 

and metal to isolate vibration have been an- 
nounced by The B. F. Goodrich Co., Akron, 0. 
Type 44, furnished with rubber either in shear or 
compression, is primarily for use with gas burners, 
Type 50 is specially engineered to isolate internal 
combustion engines against the transmission of 
torsional vibration; and Type 60 is for isolating 
vibration and noise of exhaust and intake fans. 


| Type 44, in shear, has a maximum load of 10 


pounds; deflection at that load being 5 /32-inch and 
minimum disturbing frequency at that deflection. 
1200 per minute. In compression the maximum 
load is 50 pounds, deflection at this figure %-inch 
and the minimum disturbing frequency at 5 /32-inch 


| deflection is 1350 per minute. Type 50 compres 
| sion construction will take care of minimum dis- 


| nesses. Type 60 is a compression mountin 


turbing frequencies from 1200 per minute and up 


and is made in 35, 40, 50 and 60 durometer hard- 
g used 


| where the lowest disturbing frequency is 1000 per 
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@ This view of a Jones 
Triple Reduction Herring- 
bone Speed Reducer typi- 
fies a line that is noted 
for advanced design, su- 
Perior materials and pre- 
cision workmanship. 








Sis, 










— Herringbone Gear Speed Reducers are built in a wide 
range of ratios and ratings to cover every requirement. Single 
(Type SH) reducers in standard ratios range from 1.25 to 1 up to 
11 to 1 in ratings from 1.3 to 440 H.P. Double (Type DH) reducers 
are built in standard ratios from 10.9 to 1 up to 72 to 1 in ratings from 
0.5 to 275 H.P. The triple reduction reducers (Type TH) cover a 
fange of ratios from 86.9 to 1 up to 355.8 to 1 in ratings from 0.3 
to 78 H.P. 

All these reducers have heat treated gears, ground shafts and 
are mounted with anti-friction bearings throughout. Cast Iron bases 
are available for all variations of motor assembly. Liberal stocks 
are carried to facilitate shipments. 


W. A. JONES FOUNDRY & MACHINE CO. 
4413 Roosevelt Road, Chicago, Illinois 


"1 mm 1 , 





S 
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@ Catalog No. 70 of Jones 
Herringbone Reducers pre- 
sents a vast amount of data 
relating to Herringbone Re- 
duction Units. Illustrations 
show a broad range of her- 
ringbone reducer ap- 
plications and techni- 
cal information shows 
how to select reducers 
for all conditions of 
service in accordance 
with the A.G.M.A. rec- 
ommended practice. 







@ Single type Jones Herringbone 
Speed Reducer driving hoist in 
coal mine. 






@ Double type Jones Herringbone 
Speed Reducer driving kiln in 
cement plant. 


1, «=r 


+ 





@ Shown above is a triple type 
Jones Herringbone Speed Reducer 
driving normalizing furnace in steel 
plant. 
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HOLTITE 


SCREWS -BOLTS Fastenines 








Screws £255" 
The lock washer is 5 
ONE unit all the - 
locking features of 
Recessed Head. Self-Centering 

| bly costs an aver- 
oa s0% and more. 


part ofthe screw! A 
new, improved de- 
washer and screw as- 
semblies plus added 
fly 
y /) ‘We have the most 
Pe y 7 | complete facilities 
for producing 
Special parts and 
fastenings exact to 
specifications. Send 
b 


vice for metal-to- 
economies. Made to meet 
/ lue prints or sam- 
a 


metal fastenings 
specific needs of user. 
ples for prompt quo- 


‘LOCK-TITE’ 
r 
HOLTITE-Phillips 





SCREW COMPANY 


New Bedford Mass. Weresouses Detroit & Chait 
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minute with a maximum recommended load of 
240 pounds with 3/16-inch deflection at this load. 
ing. 


Low Pressure Switch Announced 


© pimenainoms on a new principle, a precision 
snap-action switch with a wide variety of 
modifications adapting it for wide range usage 





has been announced by Acro Electric Co., 3179 
Fulton road, Cleveland. Minimum of change in 
operation pressure to produce a direct and positive 
make and break is required. The switch which has 
an almost total absence of friction can be adapted 
to special shapes, sizes and positions, or built into 
almost any type of mechanism. It is single pole 
and is furnished: with normally open, normally 
closed or double-throw contact arrangements. The 
standard models have the following alternating cur- 
rent ratings: 10 amperes, 115 volts; 5 amperes, 250 
volts and 3 amperes, 450 volts. Pressure is % 
ounce to 14 ounces; weight, less than 1 ounce. 
Overall dimensions of the switch are 115/16 x 
11/16 x 27/32 inches. To meet more unusual and 
exacting conditions, custom models are available. 
Simple construction of the switch permits extreme- 
ly sensitive operating pressures. 


Bearings for Rubber-Mounting 


UBBER-MOUNTED bearings with inner walls 

of a new, thinner material of either plain or 
graphited bronze on steel have been made available 
by Harris Products Co., 5408 Commonwealth av- 
enue, Detroit. This type of bearing increases Te 
sistance to pounding and shock, and has a com 
paratively low coefficient of friction. It can be 
obtained in a wider range of sizes and shapes, 4 
well as in sheet form to insure faster delivery. The 
required sizes are readily cut from the sheets, 
shaped and, in split form, can be quickly assembled 
with rubber insulating wall and outer wall. The 
latter may be any material required such as seam 
less steel, brass, stainless, etc. Increased shock 
resistance permits the material to be used in appli- 
cations where excessively high impact and shock 
loads are present. With the thinner wall section 
the rubber wall surrounding it can be almost any 
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from the Original by Allen Houser, Grandson of Geronimo 


Home from the wars..! Live outfit..? Dead Injun..? 





TODAY . . . Government approved Relays by Guardian can help you speed 
production, cut costs, prevent rejects, meet deliveries on that new Defense 
Contract . . . on non-defense work Guardian helps you eliminate critical 
materials and machine time by supplying compact electrical controls. And, 


remember . . .*7,146 stock parts go a long way toward avoiding die charges. 
*Inventory Count Jan. 1, 1941 


TOMORROW ... it may be too late to make improvements to meet fiercely 
competitive markets when the last gun sounds the end of defense demands. 
Realize that your future earnings must sustain increased capacity . . . that 
complete electrical control cuts manufacturing and operating costs .. . 
creates greater consumer acceptance . . . boosts your profits. 


RISILAYS by GUARDIAN... 


Are you redesigning now with these future markets in mind? Here, at 





Guardian—methods—circuits—controls—and a versatile engineering de- Setmaitie-aitintinn tite 
partment are ready to help you. You know your problem. 99 times out of a ere in gens Bn Be 
hundred we know the answer. Ask us—NOW! i 


FREE —smitial Your Letterhead for New 1941 Catalog ‘‘D’’. Write 


GUARDIAN ELECTRIC 


1621 West Walnut Street Chicago, I]linois 
MMM LARGEST LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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IRVINGTON, NEW JERSEY, 
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. » » GET TOGETHER ON 
GENERATOR INSULATION 


—The first recognized 
practical electro-plat- 
ing generator. Built 
in 1876 byHanson-Van 
Winkle-Munning Co. 
Now on display in 
Henry Ford Museum. 








1941— 


Hanson-Van Winkle-Munning’s modern long-life, 
high-efficiency Motor Generator Set. 


Hanson-Van Winkle-Munning Company, leaders in 
the manufacture of electroplating generators for 
65 years, specify IRVINGTON and HARVEL IN- 
SULATING VARNISHES for perfect insulation in 
their generator armatures and fields. 


Development of these Varnishes is the result of 
Irvington’s 35 years’ experience in meeting demands 
for insulating varnishes of the highest quality for 
dipping, brushing, spraying, vacuum and pressure 
applications. There’s an IRVINGTON or HARVEL 
INSULATING VARNISH for every electrical need. 


IRVINGTON VARNISHES are of the oxidizing type, 
containing drying oils; HARVEL 512-C and 612-C 
BAKING VARNISHES are phenol-aldehyde syn- 
thetic resins made from cashew nut shell liquid, 
solidifying throughout by heat induced chemical 
polymerization. 


The IRVINGTON line consists of Clear and Black 
Baking’ Varnishes; Clear and Black Air Drying 
Varnishes; Black Insulating Paint; Black Air Drying, 
Baking and Flashing Core Plate Varnishes; Clear 
and Black Oilproof Finishing Varnishes; Clear 
Sticking Varnish; Red Oilproof Enamels, Gray and 
Black Machinery Enamels. In the HARVEL iine are 
Baking and Air Drying Varnishes and Red Finishing 
Enamel. 

For complete data send for the new 34-page HARVEL 
and IRVINGTON INSULATION VARNISH CATA- 
LOG. Write Dept. 86. 







oe PLANTS AT 


IRVINGTON, N. J. 
U.S.A. 


VARNISH & INSULATOR CO. 


HAMILTON, ONT.,CAN. 
Representatives in 20 Principal Cities 


desirable thickness to handle the radial loads im- 
posed or to compensate for misalignment, to absorb 
vibration and reduce noise. 


Belt for High-Speed Drives 


NOWN as the Hevaloid belt, a new endless bel; 

for high-speed precision work is being offere; 
by the L. H. Gilmer Co., Tacony, Philadelphia, 4 
unique process of impregnating the cotton Pulling 
element with latex is said to form a material that 
is virtually homogeneous, resulting in special quali- 
ties of elasticity, strength and durability. The belt 
operates free from vibration inasmuch as it is made 
without lap, seam or splice and has a nonslip sur. 
face. This affords a high coefficient of friction, 
Practically a positive drive is thus produced, per- 
mitting lighter tension, decreased bearing load, 
making possible a higher and more uniform driven 
speed on drives such as in routing machines, wind. 
ers, grinders and similar applications. Pliability for 
use over small pulley diameters and lightness in 
weight adapt it for operation at speeds up to ap- 
proximately 9000 feet per minute. 


Sensitized Metal Developed 


ECAUSE of the demand and the recent rulings 

on aluminum, the Republic Engineering Prod- 
ucts Inc., 480 Lexington avenue, New York, has 
developed a new process whereby it is now able to 
supply other materials such as steel plate, brass, 
copper and various steel alloys, as well as plywood 
and plastics, coated with sensitized emulsion suit- 
able for making photographic copies of all kinds 
and for all purposes. Some sensitized materials can 
be secured in thicknesses such as one-eighth or one- 
quarter inch cold rolled steel—the type used for 
making templates. In such cases the drawing is 
photographed directly on sensitized surface and 
then developed. The sensitized metal is suitable for 
nameplates, instrument dials, escutcheon plates, ete. 


Lubricated Spiral Packing 


Meare of closely woven asbestos cloth, treated 
with a heat-resistant friction rubber, a new 
packing, furnished by Greene, Tweed & Co., 101 
Park avenue, New York city, is adaptable for re 
ciprocating rods and plungers of steam engines and 
pumps, air and gas compressors, and special ma- 
chinery. This packing is known as the Palmetto 
high-pressure, spiral, asbestos packing. Center block 
is laid up against flat strip of heat resistant, ™ 
silient, red rubber, and cover or wear face is bonded 
to center to make a strong square corner fitting. It 
is spiraled on a mandrel and vulcanized so that It 
retains its shape. Graphite grease is forced into 
outer layer of packing by hot pressure operation, 
providing packing lubrication. The rugged © 
struction of spiral packing with the lubricant de- 
creases wear and increases the life. 
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S belt 
fered 
ja. A 
ulling H 
- that ele-Shaw Fluid Power solves one of 
—_ the tough jobs of machine design and 
> belt . . 
_i operation—easy reversal. Fluid Power 
“sur. is oil under pressure from a Hele-Shaw 
tion. ~ Pump. It flows from the pump 
T- 
hes “SA. through pipes to the driven 
riven machine. The direction of this 
vind. flow is changed by merely shifting the 
y for - , 
é in position of the guide rods on the pump. 
) ap You can reverse the direction of flow 
easily and quickly. Fluid Power is 
smooth. It is shockless, cushioned by 
the oil medium. That's why, in presses, 
ings rams, or reciprocating devices, fluid 
rod- power reversing is seldom equalled by 
~ any other method. And that's one of the 
e to 
ass, reasons—among many others shown in 
‘ood our catalog — why Hele-Shaw Fluid 
- Power is being used more and more. 
in 
can 
mne- 
for 
z is 
and 
for 
ete. 
ted 
ew 
01 
. ith T 
“ — ne 
nd many Hele-Shaw regulators, 
reverses the direction of flow, 
la- gives any rate of discharge 
from zero to maximum in 
ito either direction. 
ck os ‘i 
20-TON RIFLE BARREL 
ail STRAIGHTENER, manufactur- 
| ed by the Watson-Stillman 
ed Company. Operated by a 


2 
Fluid Power Pump wine type D Canto 
OTHER A-E-CO PRODUCTS: LO-HED HOISTS, TAYLOR STOKERS, MARINE DECK AUXILIARIES 


€} AMERICAN ENGINEERING COMPANY 


2502~A RAMINGO AVENUE-r PHILADELPHIA, PA. 
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Hollow Screws a Week 











| he a welcome tune to the army of hollow screw users 

battling shortages of essential supplies. It’s the 
keynote of sustained operations in many an assembling 
plant. It’s the answering call of Allen SERVICE — pro- 
ceding from production-gains as high as 25% (in cap 


screws) in one month! 


Allen facilities in this field are first in defense because 
first in productive capacity for 30 years. Soundly built 
on the normal demand for Allen strength and precision. 
Soundly expanded on the same basis, — in response not 
merely to war demand but to the call for strength and 


precision. 


For the qualities needed in hollow screws are no less 
exacting than formerly. You know they are more exact- 


ing; you need more “ALLENS” for that reason. 


Your local Allen DISTRIBUTOR will accommodate you to 
the limit of his capacity and available supplies. 


THE 


ALLEN MFG. COMPANY 


HARTFORD, CONNECTICUT, U.S. A. 
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| HROUGH the 


engineering ranks 
to the top is, in 
brief, the career of 
J. C. Sharp, who re- 
cently was appoint- 
ed vice president in 
charge of engineer- 
ing of Hotpoint di- 
vision of the Edison 
General Electric Ap- 
pliance Co., Chi- 
cago. He joined the 
Hotpoint company 
in 1929 as assistant 
to the range engi- 
neer and in 1936 be- 
came range engineer. 








A year later he was made 


chief engineer, succeeding the vice president in 
charge of engineering. In his new appointment, Mr. 
Sharp will continue to carry out his duties also 
as chief engineer of the company. 

Mr. Sharp received his training at Ohio State 
university, from where he received his engineer- 


ing degree. 
States Naval Academy. 





He also spent a year at the United 


A FTER twenty- 


two years. with 
Westinghouse Elec: 
tric & Mfg. Co., c. 
A. Powel has bee! 
appointed to the 
newly created pos 
tion of manager o 
the headquarters él 
gineering depart: 
ment, having sé 
pervision over four 
engineering depart: 
ments. He former 
ly was manager of 
the industry ene 
neering department 
of the company. 


Mr. Powel was educated in Britain and Switzer: 


land and had fourteen years of experience i 
| trical engineering in Europe and Asia before com- 
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In the tremendous job of defense upon 
which we are engaged, the speed, pre- 
cision, capacity and endurance of Amer- 
ican production machines assure success. 


Take this 25-foot Betts Boring Mill built 
by Consolidated Machine Tool Corpora- 
tion for example. Equipped with a work 
table 24 feet in diameter, it is capable of 
the precision, turning, boring and facing 
of work up to 25 teet 3 inches in diameter 
and || feet high. It weighs nearly 250 tons. 


Concentricity of the work table is an es- 
sential factor of accuracy in this machine. 


TRADR MARK REG. U. ‘S. PAT. OFF 


TAPERED fh | BEARINGS 
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THE TIMKEN ROLLER BEARING COMPANY, 





To provide continued concentricity and 
thus assure a life-time of precision ser- 
vice, Consolidated has developed a new 
type of table mounting. In this construc- 
tion a pair of Timken Tapered Roller 
Bearings mounted directly in the table 
and upon a sleeve which fits over the 
stationary spindle, holds the table in exact 
central position. 


In addition to the table mounting, Timken 
Bearings are used gencrously throughout 
the machine, thereby making further im- 
portant contributions to enduringly accu- 
rate performance. 


CANTON, OHIO 





Manufacturers of tikes coal Roller Bearings for . 
automobiles, motor trucks, railroaa cars and locomotives 
: and all kinds of industrial machinery; Timken Alloy Steels 
and Carbon and Alloy Seamless Tubing; and Timken 


Rock Bits. 












keeps 
lubricants 
ON TAP! 


“On the spot’”—a felt 
washer saturated with 
oil and sealed within the 
bearing assembly at the 
friction point provides 
certain insurance 
against bearing failure 
due to friction. At the 
slightest pressure, the 
lubricant bleeds to the 
surface. 

“From ’way back’— 
felt wicking connecting 
an oil reservoir with a 
bearing point maintains 
a constant supply of 
lubricant at the friction 
point. The close - knit 
structure of the wool 
fibers in denser felts 
provides a compara- 
tively rapid capillary 
action. Long fibered 
felts are used to prevent 
clogging. To eliminate 
corrosion of metal or 
fiber deterioration at 


ball bearing 





The ‘blush’ thal means 


insurance! 


high operating tempera- 
tures, specify a neutral- 
ized felt. 

Does your product en- 
joy the full advantages 
of felt’s inherent quali- 
ties? Perhaps some 
troublesome operating 
detail can be eliminated 
by the use of a felt part. 
Or some present use of 
felt in another field may 


hold the solution to 
your particular prob- 
lem. Your American 


Felt representative can 
give you the facts on 
felt, how it is being 
used, what new services 
it’s performing, the full 
story of its versatility. 
Call him in today, or 
write for Data sheets to 
assist you in setting up 
your blue-prints. We 
like to help engineers, 
chemists and spec. men. 


American Felt 
Company 


TRADE 


MARK 





ing to Westinghouse. He was graduated from the 
Institute of Technology of Canton Berne, Switzer. 


| land in 1905, and after six years of service in the 
_ British section of the internationally-known Swiss 


electrical firm of Brown Boveri & Co., was ap- 
pointed resident engineer in Kobe, Japan. Return. 
ing to England in 1915 he joined the Civil Branch 
of the Ordnance department where he was assigned 
to inspection work at Woolwich arsenal. In 191¢ 
he came to the United States on a war mission and 
later was assigned to the gage inspection depart- 


| ment in New York city. 


Honorably discharged from the British service 


| in 1919, Mr. Powel joined the general engineering 











| 


depariment of Westinghouse. In 1932 he was made 
manager of the central station engineering de. 
partment and six years later was appointed head 
of the industry engineering department. He con. 
tinued in this position until receiving his present 


promotion. 
\ \ ELL known 


as a transformer en- 
gineer, Lee H. Hill 
has been appointed 
assistant manager 
of the Allis-Chal- 
mers Mfg. Co. elec- 
trical department. 
Mr. Hill’s experience 
includes two years 
as an instructor in 
electrical engineer- 
ing at Cornell uni- 
versity previous to 
his becoming associ- 
ated with Westing- 
house Electric & 
Mfg. Co. as transformer design engineer. Later 
he was made engineer-in-charge of power trans- 
former development for the Westinghouse com- 
pany. For a number of years he was manager of 
the transformer division of the American Brown 
Boveri Co.—this before joining the Allis-Chalmers 
Mfg. Co. in 1931 when it absorbed Brown Boveri. 





_ Mr. Hill holds more than 40 patents relating 0 


| transformers and has written extensive and valu- 
_ able contributions on the general subject. He has 
_ also been active in the affairs of the American 


Institute of Electrical Engineers. 


> 


Orto R. SCHOENROCK has been appointed chief 


| engineer for the J. I. Case Co., Racine, Wis. For 


merly vice president of the company, Davm Prycs 
DaviEs has been named consulting engineer for all 
the Case plants. 


General Offices: Glenville, Conn. 


Plants at Franklin, Mass., City Mills, Mass., Glenville, Conn., 
Newburgh, N. Y., Detroit, Mich. 


° 

PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, 

GREASE RETAINERS, WICKS, DUST EXCLUDERS, GASKETS, IN- 

SULATING FELTS, CHANNEL FELTS, UPHOLSTERY RISER STRIPS, 

BODY SILENCING PARTS, DOOR MECHANISM GASKETS, AND 
BODY POLISHING WHEELS 


RAYMOND C. BLAYLOCK has been named chief et 
| gineer at the new Port Columbus plant of Curtis* 


(Concluded on Page 110) 
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sk High Speed Superdrives employ a re- 
M cently pte. so and thoroughly tested 
principle to achieve their many advantages. With 
the same motor r.p.m.’s Morse Superdrives use 
larger sprockets with more teeth to get goon 
chain speeds—speeds up to a mile-a-minute an 
more! 


At these high speeds, centrifugal force goes to work 
as Superdrives’ helper, spreading the stresses so thin 
over chain and sprocket teeth that wear is reduced 
to a minimum. Power flows swiftly, smoothly, 
silently, and surely along the speeding chain, with 
power transmitting capacity actually rising faster 
than the speed of the chain. 


Morse High Speed Superdrives offer great advan- 
tages—in the many applications to which it is 
suited—in long life, increased power transmitting 
Capacity, strength, space economy, and depend- 
ability. Learn what they can bring to your high 
speed drives. Ask the Morse man near you, or write 
direct to Morse Chain Company, Ithaca. 


SILENT CHAINS ROLLER CHAINS 


MORSE CHAIN COMPANY 








ITHACA N. Y. DIVISION BORG-WARNER CORP 









SAME POWER FROM A 
DRIVE 173 THE WIDTH 


Since power transmitting capacities are 
far greater in Morse Superdrives than in 
conventional drives, because of the 
greater chain speeds, Superdrives are 
narrower, more compact. For example: 
Ona recently designed drive Morse speci- 
fied 1” pitch, 4” wide chain to operate 
at 5100 feet per minute. Conventional 
design would have taken 1” pitch, 12” 
wide for the same capacity, the same 
motor speed, but with smaller sprockets 
and lower chain speed. 













HIGH SPEED 


UPERDRIV 


FLEXIBLE COUPLINGS CLUTCHES 
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Disc-type Valve Design 
provides for better 
control of air power 


The smooth easy handling and positive control re- 
quired for continuous production with air operated 
equipment is provided by the Hannifin disc-type de- 
sign air control valves. This simple and effective de- 
sign has no packing—and no leakage or packing main- 
tenance troubles. The bronze disc controlling air flow 
is ground and lapped to form a perfect seal with the 
seat which is similarly finished. Wear is negligible, 
control positive and accurate. 

Hannifin Air Control Valves are made in 3-way and 
4-way types, hand and foot operated, spring return, 
heavy duty rotary, manifold, and electric models for 
control of single or double acting cylinders. 


HANNIFIN MANUFACTURING COMPANY 
621-631 SOUTH KOLMAR AVENUE «+ 


CHICAGO 






Write for Bulletin 
34-MD giving com- 
plete specifications 
of all types. 


HANNIFIN 
"pack- e445" 


AIR CONTROL VALVES: 






| Wright Corp., working on the famous Curtiss 
| Hawk and Curtiss dive bomber to be manufactured 
| there. 
| senior project engineer. 


| chief engineer of Olds Motor Works division of 


| troit to be associated with C. L. McCuEn, vice pres. 


| first vice president; J. P. RamnBAULT, General Ele 








(Concluded from Page 104) 






Bruce G. EaTon JR. has been appointed 










° 
JAMES DYKSTRA has been appointed assistan; 






General Motors Corp. He will be in charge of 
chassis and body design, succeeding Maurice 4. 
THORNE... Mr. Thorne has been transferred to De. 








ident of General Motors Corp., in charge of defense 
engineering. 







+ 

F. G. GARDNER of the engineering staff of Kel- 
logg Switchboard & Supply Co., Chicago, has been 
selected to fill the position of acting chief engi- 
neer. He will be the head of the engineering de- 
partment and research laboratory. GeEorcE R. 
EATON, vice president in charge of engineering, is 
taking a leave of absence due to ill health. 































o 
F. C. GLADDECK, for many years chief engineer 
with American Machine & Foundry Co., Brooklyn, 
has become associated with Machine & Tool Design- 
ing Co., designers and engineers, Philadelphia. 





S 
H. H. RotHrock has assumed new duties as 
assistant to the chief industrial engineer, Carnegie- 
Illinois Steel Corp., Pittsburgh. Mr. Rothrock was 
former head of the industrial engineering depart- 


| ment, University of Pittsburgh. 


+2 
RONALD KINNEAR of Niagara Insul-Bake Special- 
ty Co., has been elected president of the Society of 
the Plastics Industry. E. C. MAyYwaALp, Chicago 
Molded Products Corp., is vice president; WILLIAM 
T. CRUSE, secretary-treasurer ; and Henry J. KAscH, 
Kurz-Kasch Inc., chairman of the board. 


. 

C. S. Beattie has been appointed manager of en- 
gineering, Delta-Star Electric Co. W. O. HAMPTON, 
of the engineering department, is now chief design 
engineer, and S. C. KILLIAN, development and re 
search engineer. 

° 

Dr. JoSEPH SLEPIAN has been elected to the Na 
tional Academy of Sciences. He is associate direc- 
tor of Westinghouse Research Laboratories and is 
recognized as one of the world’s outstanding elec- 
trical engineers. More than 200 patents stand to 
his credit. 





* 

Epwarp T. MurpHy has been named president 
of the Air Conditioning and Refrigerating Machin- 
ery association. He is vice president in charge of 
marketing, Carrier Corp. Other officers elected 
are: C. E. Witson, Worthington Pump & Machinery, 





SE 











tric, second vice president; and P. A. McKITTRICh 
Parks-Cramer, treasurer. 4 
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/ Keep Out Dirt 


(even finest dust par- 
ticles cannot enter this 


seal) 
/Retain Lubricant 
Over Long Periods 


(Bearing Units also pre-lubri- 
cated prior to shipment) 


V SAVE 
~~ How TO > 
ND OUT HOW . 
WITH SEALMASTER 


forma- 
:' » compl : . 
u have co imen 
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applications - °, 
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Sy) 


\ Pillow Blocks, 


4 _ Flange Units 


SEALMASTER DEALER 


404 BEY a 


Dirt, carbon and fine particles of 
dust all over this machine do not 
affect the efficiency of these SEAL- 
MASTER Bearing Units... 

. .. because the advanced design of 
patented seal in SEALMASTERS does 
effectively the two-fold job of keeping 
dirt out of bearing while retaining 
lubricant over long periods . . . mini- 
mizing maintenance attention. 

In the SEALMASTER design, you 


secure self-alignment without pos- 


sible distortion of the seal .. . for 
seal is contained within bearing 
proper, independent of housing. 

Steel flingers, attached to inner 
race ring, have special sealing felts 
impounded on inner faces. These 
felts, rotating in groove of inner seal, 
are assembled with close running 
clearances but without interference, 
and are free-running. 

This seal design results in long 
bearing life and care-free service. 


BEARING DIVISION 


STEPHENS-ADAMSON MFG. CO. 


18 RIDGEWAY AVE. 
Los Angeles, Cal. 


S LOCATED IN 


PRINCIPAL 


AURORA, ILL. 


Belleville, Ontario, Canada 





CITIES 





BALL BEARING UNITS 


Pe 


Frames 


Bearings 


he 


J 
Take-Ups,o / i Cartridge Units, Extended Inner 
Take-Ups in (3 Hanger »/ Ring Bearings 























112 


3 oie 
DEFENSE begins on 
the drawing board 


75% of entire Arkwright 
output is being bought by 
defense plants 


Our ships — guns — tanks — planes are 
being built with blueprints made from 
Arkwright Tracing Cloths. For Master 
Draftsmen in key defense plants know 
the importance of permanent transpar- 
ency . . . quality of finish in the tracing 
cloth they use in planning vital defense 
production. These advantages are just as 
important in the swift, efficient, profitable 
manufacture of your product. Write today 
for free working samples of the four 
Arkwright brands of tracing cloth. You'll 
find one of them is exactly right for you! 


Arkwright Finishing Co., Providence, R. I. 


TRACING CLOTHS 











Leakage Unaffected by Pressure 


EAKAGE in hydraulic radial piston pumps 
and motors is ordinarily a direct function of 
the fluid pressure. This is a result of clear- 

ances necessarily existing between relatively mov- 
ing fluid-handling members. Such clearances act 
as orifices, permitting fluid flow at a rate propor- 
tional to upstream pressure assuming downstream 
pressure is constant and low. 

In a patent, assigned to Manly Corp., a pump is 
disclosed in which increases in pressure serve to 
reduce operating clearances between the cylinder 
and valve blocks so that leakage rate can be de- 
signed to be maintained constant over the operat- 
ing pressure range. This is accomplished by posi- 
tioning the cylinders so that fluid pressure has a 
component in the direction of reducing clearance. 
In addition, provision is made for adjusting the 
volumetric displacement through zero to a maxi- 
mum in either direction. 

Mounted rigidly in housing is a frustro-conical 
valve block provided with two diametrically op- 
posed chambers, one for inlet, the other for dis- 
charge. Registering with these chambers are the 


Slide 
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SSIS Crank disk 


Inclination of cylinder axes provides a component of 
pressure in the direction of reducing clearance 1 
hydraulic pump or motor 


valve ports of each cylinder formed in the cylinder 
block. The entire cylinder block assembly is driven 
through dog teeth formed on the shaft shoulder 
which abuts against the left face of the block. 
One ball end of each connecting rod is attached 
to a piston; the other ball end to the crank disk. 
The reduced diameter of this disk extends to the 
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» As men and machines go into a higher 

i tempo of production, for National Defense, 

- the importance of safeguarding both men 
and machines from accidents that would 
impede, retard, or check productivity is 
emphasized anew. Wherever machines are 
used—on farms, on streets and highways, 
in the mines and in factories, and on rail- 
roads, in the air, and in ships that plow 
through the waves, forgings are protecting 
both men and machines, insofar as mate- 
rial things can protect, from accidents. 
Plus strength and stamina that underlie 
safety are inherent qualities of forgings. 

- The forging process kneads the fibers of 


steel into a dense mass of hoarded strength 
that withstands the stresses, and absorbs 
the shocks, of unrelenting service. Uni- 
of formity of physical properties that is 
obtainable in forgings, after heat treat- 
ment, in the exact degree desired, assures 
an extra margin of protection. Forgings, 







reduce accidents 


hasten the defeat of waste 


being unusually free from concealed de- 
fects reduce risks, arising from parts’ fail- 
ure, to a minimum, and help to isolate the 
factor of human carelessness so that it 
can be effectually corrected. 


In still another way, forgings are hastening 
the defeat of waste. Because forgings re- 
quire less time to machine and finish, their 
use has the effect of enlarging the capac- 
ity of both machines and men to turn out 
more units per hour and per day. 


Safety is a vital element of defense. 
Wherever the term National Defense has 
unfolded into the realization that it 
includes defense against the failure of 
machines and equipment, against the loss 
of human effort and material, forgings 
are regarded as a first line 
of defense for both men 
and machines. Forgings 
reduce accidents. 
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YOU GET METAL BRIQUETTES 


How much do you lose when metal shavings are thrown away? 
Nearly 24°/. of your original metal. 
How much do you lose if you melt shavings in a furnace? 


Nearly 37°/. of the shavings go up in smoke 
before any is recovered as molten metal. 


This is the problem almost every metal-working company 
faces ... how to recover metal which is a loss in shaving form? 
The A HydrOILic briquetting press designed to 
press metal shavings into solid briquettes, 

each of a pre-determined size and weight. 


The Press 


The metal shavings are where they are pressed into 
poured into the hopper, form and ejected out the slot 
which feeds onto an index- in the side of the press. 20 
ing table, The shavings drop complete cycles a minute, 
into pockets in the table forms about 40 briquettes. 





SOLUTION 


But it is also adjustable for speed and the types of metal 
alloy shavings to be pressed. This is another example of the 
versatility of Denison HydrOlLics . .. a versatility that gives 
you just the right amount of SPEED, CONTROL, and POWER. 


HydrOlILics has opened many new sources of production 
economies . . . out-of-the-ordinary places where POWER. 
SPEED, and CONTROL can be applied profitably to new, or 
existing tasks. It is the answer wherever you need timing, 
precision and adjustability. To find out how HydrOlLics will fit 
your production problems, call our representative or write 
directly to us. Your inquiry will receive our prompt-attention. 
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ENGINEERING COMPANY 
106 WEST CHESTNUT ST., COLUMBUS, OHIO 


















left and is supported in two ball bearings, the inner 
races of which rotate with the disk. Outer races are 
housed in a rectangular slide member. 

The left extension of the small end of the disk 
ends in a fork, forming the driven member of a unj- 
versal. The driving member consists of a pin driven 
through the drive shaft. The rectangular slide 
member is hinged at its left end on two pivot pins, 

Fluid pressure existing between the valve and 
cylinder block as well as that exerted on the cross. 
sectional area of the valve ports, tends to thrust 
the cylinder block to the left, increasing clearances 
and hence leakage. However, since the port diam- 
eters are smaller than the cylinder diameters and 
because the axes of the cylinders are inclined to 
the axis of rotation, the leftward thrust on the 
cylinder block is opposed by a thrust to the right 
which is a function of the difference in port and 
cylinder areas and the sine of the angle of inclina- 
tion from the straight radial. Thus by properly 
selecting the angle of inclination of the cylinder 
axes as well as the diameters of cylinders and ports, 
the pressure of the cylinder block on the valve cone 
can be made to increase with the pressure, there- 
by reducing clearance and leakage. 

Adjustment of the eccentricity of the disk with 
respect to the cylinder block is achieved by pivoting 
the disk and bearing assembly about its pivot pins. 


Drives Without Contact 


NGENIOUS utilization of the repulsion effect of 
permanent magnets characterizes the friction- 
less gearing disclosed in a patent assigned to Gen- 
eral Electric Co. Capable of handling light loads, 
the development is intended specifically for instru- 
ment service. 
Permanent magnets are mounted, equally spaced, 
around the periphery of both the driving and driven 





— Compensators 
iP 


Repulsion effect of permanent magnets Te 
sults in the practical elimination of all fric- 
tion and other mechanical losses 


non-magnetic disks. This mounting is accomplished 
in such a manner that, should the driven gear be 
for any reason overloaded, the magnets of the two 
members will come into actual contact with each 
other. Thus the relationship, insofar as tooth en- 
gagement is concerned, of one gear to the other 
is positively maintained. : 
Considering the left-hand member in the illus- 
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: When Defense Activity 
Puts Production Under Pressure 
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Job-Selected 
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Five Reasons Why Century FRACTIONAL H. P. 
INDUSTRIAL MOTORS Will Help You 


entury fractional 3 phase motors always have 
been built to the same high and liberal electrical 
and mechanical standards found in integral horse- 

| power sizes of industrial power motors—for con- 


_ tinuous duty under the toughest demands of modern 
_ industrial practice. 


Century fractional H. P. Motors give you these essen- 


tial features—particularly valuable when fractional 


H. P. motors are used in industrial machine drives. 


1. Balance: Because Century Motors are unus- 
ually free from vibration they do not handicap the 
accuracy of the machine tool. 


2. End-Play Shock Absorbers: End “bumping’’ 
of the armature is absorbed by steel enclosed, cork 
end-play washers. Results in absorption of belt vibra- 
tion, more accurate production, quieter operation. 


§. Bearings: Thick walled sleeve bearings ma- 
— from phosphor bronze castings diamond bored, 
an Provide maximum safety from abnormal belt 

ains—shoulder provides larger thrust surface. 





The Century wool yarn system of lubrication pro- 
vides at least one year of continuous operation 
without re-oiling. 


Ball bearings are available. 


4. Insulation: Saturating the windings with Cen- 
tury special insulating compounds (1) seals surfaces 
and crevices between turns; prevents magnetic vibra- 
tion (2) resists abrasives, moisture, oil, mild acids 
and alkalies. 


5. Rotors: Century fractional horsepower motors 
are built with drawn copper rotor conductors. 


Century fractional H. P. Motors are available in a 
variety of types: 3 phase, single phase, direct cur- 
rent, totally enclosed, drip proof, multiple speed, 
vertical, flange mountings. 


Your Century Motor Specialist will gladly give you 
full details on all the advantages of Century Motors 
—show you why thousands of plants rely on Century 
fractional H. P. motors for dependable, low-cost 
continuous industrial production. 


Integral H. P. sizes also up to 400 H. P. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street 


Offices and Stock Points in Principal Cities 


St. Louis, Missouri 








One of the Largest Exclusive Motor and Generator Manufacturers in the World 
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Not this Pup! 


Rubber rolls didn't make this pup, but.. . it’s about 
the only thing rubber rolls didn't have something 
to do with. 


Take cigarettes, for instance. Rubber rolls are used | 


in the processing of the tobacco, the printing of 
the names on the cigarettes, the packaging, and 
the manufacture of the cartons. 


Rubber rolls play an important part in the manu- 
facture of textiles. 


Rubber rolls help make paper. The newspapers, 
magazines, books you read, the paper on your walls, 
the paper on which you draw your plans...all are 
products made by rubber rolls. 


Those machines you are designing .. . doubtless 
there is a spot where rubber rolls could be used to 
advantage, possibly to replace some other product 
needed for defense purposes. Let us help. We'll 
give you the benefit of our experience of more than 
50 years in the manufacturing of rubber rolls. 


*« * * 


We rubber cover and rubber line tanks, and rubber 
cover propellers, machine parts and a variety of other 
products as a protection against acids, fumes and 
other harmful elements. 


AMERICAN WRINGER COMPANY, INC. 
Woonsocket, R. I. 


TENSILASTIC 


tration as the driver it is apparent that, as the 
load on the driven gear increases the space labelleg 
b will decrease; that labelled c will increase; anj 
d and a will change only slightly. Hence repulsio, 
force tending to produce rotation of the Ariven 
member increases while similar forces tending t) 


| restrict rotation decrease or remain substantial} 
| unchanged. { 


In order to minimize the radiai thrust on the 
two gears which results in an increase in load op 
the bearings, compensator magnets are installed, 
These may be adjusted to balance accurately the 
gear separating forces. Compensators are shown 
installed somewhat below the line of centers of the 
two gears. The purpose of such an installation is 
to compensate for, in addition to side thrust, the 
weight of the gears on their bearings. Thus the 
device may be set up so that bearing loads are «. 
sentially nonexistent. 


Web Suppresses Vibration 


EAVY rotating masses such as_ flywheels, 
when rigidly affixed to shafts subject to tor- 
sional vibration as in internal combustion engine 
crankshafts, set up high stresses in these shafts. 
In a patent assigned to General Motors Corp, 
rigid spokes are replaced by a flexible web which 
prevents transmission of vibration to the flywheel. 
Web is of sheet metal corrugated radially. Itis 
held at its outer edge to the flywheel by means of 
alternately staggered lugs on the inside of the 
wheel. These lugs engage the corrugations and 
effect a driving relationship between the web 
and wheel. 
The inner or hub section of the web is clamped 
between two crown-shaped members. One of these 
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Radically corrugated web prevents transmission of 
torsional shaft vibrations to the flywheel 


is a sleeve clamped against the shaft shoulder 
the other is a cup held in place by an adjustime 
screw. 

By tightening the adjusting screw increased 
stress is imposed on the web, thus increasing a 
natural vibrating frequency. Also, 4 pulley 
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A good motor is not enough—it must be the right motor for 
the job. In order to properly select a motor, the following 
points should be considered. 


Load Cycle... What maximum and minimum horsepower 
is involved, and what is the probable duration of each? 


What are the maximum starting torque requirements? 


Is the duty cycle continuous or intermittent, and what method 
of control and overload protection is contemplated? 


Power Supply ... A. C. or D. C., and frequency if A. C. 
-++ Voltage... Phase... Special starting current limitations, 
if any, imposed by the power supplier. 


Speed Characteristics ... Single constant speed... 
Variable or multispeed. 


Mechanical Construction . . . Is open type motor ac- 
ceptable...or should Splash proof, Totally-enclosed fan- 
cooled, or Explosion-proof motor be used? 


A Wagner, factory-trained, sales-engineer is ready to assist 


you in selecting the proper motor for your specific require- 
ments, 





WRITE FOR BULLETINS 
__MU-177, MU-179 and MU-182 
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AGNER MOTORS ARE BUILT TO MEET 
j EVERY REQUIREMENT 


_..a Wide Range of Type 
Electrical and Mecha 
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Diversified Types: It’s easy to select a WAGNER motor 
that exactly fits the job because there is such a wide range of 
types and sizes from which to choose, each one designed and 
built for a particular kind of service. 


Modern Design: Wagner motors are neat and compact, 
up-to-the-minute in design, and harmonize with the most 
modern machinery and equipment. 


Dependable Performance: Wagner motors are well engi- 
neered and sturdily constructed, making them absolutely de- 
pendable even when operating under the most severe service 
conditions. A fifty-year reputation for satisfactory perform- 
ance is your assurance that the best buy in motors is Wagner. 


Quick Service: With branch offices and warehouses in 25 
major cities, and a centrally located plant at St. Louis, Missouri, 
the Wagner organization is equipped to render immediate 
service anywhere in the country. 


mM41-18 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 
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In October 
DIRECTORY 


OF 


MATERIALS 


(NINTH EDITION) 


WATCH FOR IT! 
* 


MACHINE DESIGN's editorial staff has 
brought all listings up-to-date and in- 
troduced two entirely new features: 
SAE steels listed by number, composi- 
tion and physical properties; and a 
series of charts to facilitate locating the 
tradenames of the more commonly 
used alloys, by their alloying constitu- 
ents. 


Users will find extensive information 
on: 


1—Alloys, Ferrous and Nonferrous, 
by Tradenames. 

2—Plastics and Nonmetallic Materials, 
by Tradenames. 

3—Producers of Materials. 

4—Stampings Producers. 

5—Forgings Producers. 

6—Die Castings Manufacturers. 

7—Plastics Molders. 

8—Producers of Machine Finishes. 


As in previous issues, the Directory 
will be bound separately as a unit and 
then stitched into the center of the 
magazine proper. This arrangement 
provides a removable, filable supple- 
ment and ready reference guide. Ad- 
vertising pages in the Directory will 
give readers additional data. Extra 
copies will be available at 25c each. 


address: 
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mounted on the shaft bears against the face of the 
wheel, preventing it from wobbling and imposing 
a iriction drag which reduces forced vibrations 
which may be transmitted through the web, 

In assembling the device the center of the wep 
is displaced with respect to its outer periphery 
so that it assumes a conical shape. In this Shape 
it may be inserted inside the ring and, when rp. 
leased, will properly engage the lugs. 


Drive Has Full-Floating Shaft 


SSEMBLY and disassembly of speed-respop. 

sive drive mechanism is facilitated by a de. 
sign disclosed in a patent assigned to The Union 
Switch and Signal Co. Designed to operate a 
governor or other equipment which may be syn- 
chronized with an axle of a railway train, it may 
be easily and quickly connected or disconnected 
without detaching the entire assembly from the 
axle journal bearing housing. 

Screwed over the threaded end of the car axle 
is a castellated nut between the lugs of which is 
constrained a locking bar. Two cap screws tapped 
into the end of the axle serve to hold the bar in 
place. In the midpoint of the bar is a rectangular 
hole designed to accommodate the substantially 
rectangular end of the drive shaft. 

The other end of the shaft is square in form 
and fits in a similar square hole in the gear hub. 
Since the direction of drive is usually constant 
for long periods the fits of the ends of the shafts 


Drive shaft Castellated nut 


Axle-driven device for attachment to railway ca 
axles permits the driving of governors or other speed 
responsive equipment on each car 


can be quite free to accommodate nominal mis- 
alignments of the drive with respect to the axle 
Similarly, spring loading the end of the shaft per 
mits free axial float of the axle within the limits 
imposed by its bearings. 

By simply removing the cap screws holding the 
end plate on the left side of the housing, the spring 
and shaft may be removed. Thus the drive may 
be disconnected from the axle without disturbimg | 
the gear or bearing assembly. ; 
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‘§ "WE WANTED A COMPLETE, 
ALL-PURPOSE PROCESS OF MAKING 
PRINTS... THAT'S WHY WE 
























GOT AN OZALID MACHINE” 





PRINT MAKING has advanced far beyond the outmoded stage of 


blue prints. Today the demand is for an all-purpose method of 
making prints . . . a process which turns out a variety of work and 
does a complete print making job . . . this process is Ozalid. 


With the Ozalid Process of making whiteprints you get a quick, 
versatile reproduction service . . . a wide selection of transparent 
materials including transparent papers, cloth and foils . . . a choice 
of black, blue, maroon, or sepia line prints. You get many specialties 
. . . paper coated on both sides . . . paper laminated on cloth... 
opaque tracing cloth . . . air mail weight paper . . . correctors for 
eradicating line detail. All have a definite place in making Ozalid 
the only complete print making process. 


Positive type prints and duplicate originals on transparent mate- 
rials are produced in two easy steps . . . exposure and dry develop- 
ment. There is no washing—fixing—drying—or trimming. As soon as 
deveioped, Ozalid prints are ready for immediate use. 


In addition to engineering drawings, any pencil or ink lines, type- 
written or printed matter on reasonably translucent material, includ- 
ing charts, graphs, reports, etc. are reproduced in this same simple 
manner. Investigate these facts today. Write for complete literature 
on the Ozalid Process. 


SPECIFY 
WHITEPRINTS 





| +4 


tn the 
AIR CONDITIONING FIELD 


A Presteel Fan Housing “«S Qo 


SY Qos 


= with the Venturi Section x : 


standard item. 








The COMMERCIAL 
SHEARING & STAMPING COMPANY 


1775 LOGAN AVE. YOUNGSTOWN, OHIO 
THE FIRM THAT IS FAMOUS FOR TANK HEADS, CIRCULAR SHAPES AND PRESSED STEEL PRODUCTS 





‘‘Auto-Shift Drawing Tables 
Increased Our Production 25%” 


says Geo. R. Martins, Chief Draftsman, Falk Corp., Milwaukee 


Falk Corporation turned out 25% more drawings, saved 114 

feet of floor space per table, and reduced the cost of operating its 

drafting room by installing Hamilton Auto-Shift Tables. Send 

in the coupon to find out how you can increase your drafting 
om efficiency in the same way. 


- — —HAMILTON MFG. CO., Two Rivers, Wis.- -— - 


| Send full details on Auto-Shift Tables MD-9-41 | 





Ingenious Mechanism in 
Jig Grinder Design 


(Continued from Page 48) 


is obtained by driving this shaft through a pair of 
adjustable pitch V-belt pulleys from the motor. 
driven driveshaft shown in the upper section 0: 
Fig. 5. 

As previously stated fine adjustments of the po- 
sition of the grinding wheel assembly on its cross 
slide must be made while the machine is running. 
For larger, rough adjustments the machine must 
be stopped. 

This is made possible by means of a plunger con- 
centric with the vertical slide, Figs. 2 and 5, which 
has, formed on its lower end, a tapered cam surface. 
One end of the lever hinged in the slide block coacts 
with this cam surface. When the plunger is moved 
down, the end of the lever is forced to the right. 
Since the wheel assembly is attached to a slide 
pinned to the opposite end of the lever, the grinding 
wheel is thus moved to the left. 

By tapping radially the pin by which the wheel 
assembly is held to the slide and screwing into this 
hole the capscrew shown, large rough adjustments 
of the slide can be made while the spindle is sta- 
tionary. 

The plunger extends up to the top of the vertical 
slide where it terminates at a linkpin similar to the 
universal drive link. The plunger link is shown in- 
side the universal link in Fig. 5. Fastened to the 
other end of the link is a rod which passes through 
and is concentric with the control spindle. 

In order that adjustments may be made while the 
spindle is rotating, a pin is driven radially through 
the upper end of the plunger control rod, passing 
through an axial milled slot in the control spindle. 
The ends of this rod bear against a thrust bearing 
carried in the micrometer adjustment nut. By turn- 
ing this nut the adjustment plunger is moved up 
or down, shifting the grinding wheel assembly 
either to the right or left. 


V-Belts Drive Vertical Feed 


Vertical feed of the grinding head is a function 
of the speed of rotation of the spindle. The vertical 
shaft which carries the sprocket for driving the 
spindle carries also a variable speed V-belt pulley 
to drive, through a second pulley, the vertical feed 
shaft shown in Fig. 5. At the lower end of the 
vertical shaft a spur pinion is mounted in engage 
ment with two diametrically opposed gears shown 
in Fig. 6. Each gear drives a worm shaft, one in 
one direction and the other in the opposite. 

Wormwheels shown in the upper view of Fig. 7 
are driven in opposite directions by the worms. 
The shaft to which the wheels are bushed drives, 
through intermediate gearing, pinions meshing with 
racks formed on guide bars which raise and lower 
the vertical slide, providing the feed. 

Driving engagement, between the wormwheels 
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| CUT COMPLETION TIME 


: | with this PREFABRICATED 
: | Light-Steel STRUCTURE 


LOW COST—EASY ASSEMBLY 


ay 




























































ch 
=e TREMENDOUS STRENGTH 
ts 
ed . . . 
Here is a new type of light steel housing — 
ht. : 
a known as Lindsay Structure—that can be 
" assembled quickly by unskilled workers, 
ng without riveting or welding. Thus, it will 
speed up your production schedule and, at 
2¢] the same time, cut fabrication costs. Further- 
1is more, Lindsay Structure will release skilled 
its workers for other vital work. 
fa- ial 
New Patented Principle 
ai In Lindsay Structure, panel sheets are held 
é in high, uniform tension between framing 
he . al * “ 
: members, greatly increasing the strength of 
in- the structure and eliminating the need for 
he crossbraces, gussets, and struts. 
gh Lindsay Structure is assembled “like a 
Meccano set.”? Panels and framing are held ; 
he together in a continuous, unbreakable grip. = gee ae: 9 
gh Yet, Lindsay Structure can be assembled or with Lindsay Struc- 
. P ° ture housing. 
ng disassembled as easily as the simplest bolted . tah Te § ‘lable in vlai , 
le oonametion. yen job. It ype “ e in plain, galvan- 
7 Standard parts are die-formed by mass pro- "™&#*€ OF enamel Anish. 
8 duction methods in over 20,000 different Typical Uses 
Ne ‘ ‘ eae , 
sizes. Structures can be built to within one- Lindsay Structure’s great strength and light 
re half inch of any desired dimension. weight make it ideal for air conditioner 
ny : housings, dryers, frozen food containers, 
Attractive Appearance furnace "ils ag milk coolers, shipping 
The smooth, attractive exterior of Lindsay containers, truck bodies, and marine and 
Structure gives the appearance of a machine- railroad use. Investigate this mew structure. 
Completing the structure 
on - 
cal _— Send for 
he 7 mp BULLETIN 
le 
2 Sg 
he f 
ze- Housings Ovens Containers Buildings Partitions | 
* | ¢ 
in j Dry-Zero Corporation i 
Lindsay Structure Division 
l l 
. 228 North Bank Drive, Chicago, IIl. 
Please send me further information on Lindsay Structure. 
. l l 
“ | | 
ith I a ah een ee ea So 
jer U. §. PATENT 2017629 | ADORESS...____-_-_..-------------------------- | 
U.S. and Foreign Patents Pending | | 
Parts for 1j i eae ee 
els or Lindsay Structure are Die Rolled, Die Drawn, and Die Cut» >=» ~=s9» EE 
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HUNDREDS ish ce 


customers will tell you: the easiest 
way to get the right spring for the 
job is the Hunter way. Long experi- 
ence, exceptional labor- 
atory facilities, sugges- 
tions based on tested 
facts, rigid standards 
for production — help 
guarantee the perfec- 
tion of your product, and 
the continuing goodwill 
of your customers! 


































At right: 






On precision devices 
such as this load test- 
ing machine for light 
springs, the performance 
of your springs is meas- 
ured and their fitness 
assured, 
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LUNN ANITA 









HUNTER PRESSED STEEL CO. 
LANSDALE, PENNSYLVANIA 












WM. OV? 
2 - 
HUNTER 7 BS 





are ENGINEERED springs! 
V-BELTS 


last longer 


Back up the machines you 
build with low cost power 
and trouble free operation 
by using CONDOR V-Belts. 
The endless whipcord 
strength member in the neu- 
tral axis and completely 
floated in rubber—resists 
side wear, stretch and in- 
ternal heat. 









































8 Points of Balance 
1. Minimum Ultimate Stretch 


2. Wide Margin of Effective 
Strength 


3. Uniform Flexibility 

4. Maximum Resistance to Struc- 
tural Breakdown 

5. Smooth Running 

6. Maximum Traction 

7. High Resistance to 
Side Wear 

8. Correct Lateral 
Reenforcement 





THE MANHATTAN RUBBER MFG. DIVISION 


| 
| 
| 
OF RAYBESTOS-MANHATTAN, INC. 


Executive Offices and Factories, 141 Townsend St., Passaic, N. J. 
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and the shaft in the upper view of Fig. 7 is obtained 
by a dog clutch mounted between the wheels and 
splined to the shaft. The trigger mechanism by 
which the shifting of the clutch from engagement 
with one wormwheel to engagement with the other 
is shown in the lower view of Fig. 7. 

As illustrated, the clutch-actuating slide jis in 
midposition corresponding to the position of the 
clutch itself in the upper view. Normally, how. 
ever, the slide is in either the extreme right or 
left position so that the catches on the slide ends are 
engaged by either the right or left latches. 


Feed Reversed by Trigger 





To facilitate the understanding of the design of 
this mechanism let it be assumed that the slide is 
moved to the extreme right position, engaging the 
right-hand latch. The pin through the midpoint of 
the slide which engages the fork in the stem of the 
inverted T-shaped rocker thus rotates the rocker 
clockwise about its hinge pin. This tends to com- 
press the right-hand compression spring. 

The housing containing the two actuating springs 
as well as the trip adjusting setscrews is also hinged 
on the same pin as the T-shaped rocker. An arm 
extending from the left of this housing serves not 
only as a handle for manual operation but also as a 
lever operated by one of two adjustable limit blocks 
attached to a rod which moves vertically with the 
vertical motion of the grinding head. 

With the clutch-actuating slide in its right-hand 
position, the grinding head moves down. As it ap- 
proaches the bottom of the hole being ground, the 
upper limit block engages the operating arm of the 
trigger mechanism, rotating the spring housing 
counterclockwise about its hinge pin. This rotation 
serves to compress further the right-hand actuating 
spring, exerting, through the rocker, a considerable 
thrust on the actuating slide tending to move it to 
the left. As the spring housing is rotated further 
counterclockwise the right-hand trip-adjusting set- 
screw rotates the right-hand latch clockwise about 
its pin until the latch releases the slide. 


Spring Shifts Clutch 


Energy stored in the right-hand spring then in- 
stantly drives the slide to the left, shifting the clutch 
from one wormwheel to the other and thereby re 
versing the direction of vertical traverse of the 
grinding head. Also, the left-hand latch is engaged. 
The mechanism is thus cocked to reverse agai 
the direction of traverse of the grinding head when 
it reaches its upper limit. 

All too often the ultra-precision work of the tool 
maker resembles in its consumption of time and 
amount of tedious hand labor the work of the guild 
craftsmen of the renaissance. In contrast, the J® 
grinder discussed herein embodies sufficient auto 
matic controls of all operating functions so thah 
once set up, the machine runs itself and product 
taper, finish and dimension to a degree of accuracy 
heretofore available only at excessively high cost 
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In the design and construction of Westing- 
house Gearmotors, Westinghouse engineers do 
not consider the reduction gears and the 
electric drive as separate units. A Westing- 
house Gearmotor is designed, built and tested 
as a complete slow speed drive 
—a drive in which all parts are 
matched to provide maximum 
performance. By building its 
own gears Westinghouse gives 
the geared drive exactly the characteristics 
necessary to get the highest efficiency possible 
from the complete unit. 

Another advantage for the user is the fact 


GEARMOTORS GIVE THE ADVAN- 
TAGE OF HIGH SPEED MOTOR 
EFFICIENCY & POWER FACTOR 


that Westinghouse Gears are made of heat- 
treated, forged steel, cut by the hobbing 
process—the most accurate method of gear 
cutting yet devised. This assures quiet opera- 
tion and the ability of the reduction gears 
to transmit the full torque of 
the motor under load and to 
withstand the shocks of severe 
service. 

For complete information on 
how you can cut operating costs for your 
slow speed drive requirements, write or call 
Westinghouse Electric & Manufacturing 
Company, Dept. 7-N, East Pittsburgh, Pa. 


Westinghouse 


GEARED DRIVES 
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Theory of Elasticity in 


URE FOR 
SURE C Practical Design 


PUMP 


(Continued from Page 55) 


broken down into two parts, as in the following: 


a 0 
i og (e—ay'de= fq log(z—2x)*dz+ 
—a <i 
Forget your pump worries. 


. a “see so “Ga 
You can always count on : to be j, Mode E — 
Tuthill’s positive displacement } chinery, irecth 4 log (2—2)'dz 
internal gear rotary pumps 
to meet your small pump re- T 
quirements. Tuthill pumps are MPS— inet, a; ‘ . 
ieean tor tate denen soeoenbtic a ie The effect of the integration from —a to 0 on 
ability, economy and long e ne oe the machine, acct” into the point R, located 2 = + x from the origin, is the 
° es, Pt Mati ° . 
life as proved by hundreds 0 gpm. *- Capacities oo same as the integration from 0 to +aona point 


of thousands in the field. a “ee 
Make Tuthill your source of R’, located at 2 — — «x from the origin, as shown 


eee 
ont for these outstanding her mechanisms °° Mgines, in Fig. 85. This change in limits replaces (z — x) 
mps: : 
heavy ang 4 NSFER Pum with (2 + 2), thus 


vu 


0 a 
fe log (2—2)*dz= J q log (2+ 2)*dz 


— 0 
Check your pump needs 
and write for full details today Putting this another way, the strain at FR due to the 
TUTH LL p T M p COM PANY portion of the load from —a to 0, is the same as the 
strain at R’ due to the portion from 0 to +a. 
941 EAST 95TH ST. ® CHICAGO, ILL. This then gives for the second integral in Equa- 
tion 141 


a a 2 om 
fa log (e—ayae= f log (2*—2x’)*dz 


—a 0 








TOTALLY ENCLOSED 
Substituting this and Equation 143 back into 141 


ROLLER TYPE CLUTCH | sive 


FOR WET OR DRY OPERATION 
1-1 . 
uy= — aR Lg 74% log C*— 


a 
fa log (2*—2”)*dz | 


v 


Differentiating Equation 144 with respect to 7 
and substituting q from 142 





dx xr’ —2" 


duy  41—qe (7° V@—eae 
sal wHa 
0 


Machine unit with or without bearing sleeve as Be 
desired. Actuating mechanism made of tool The integrand in the above may be rationalized 


steel, hardened and ground, compact and by introducing a new variable t, such that 
reliable. Suitable for speeds up to 3000 R.P.M. 
in smaller sizes. Capacities from 1% to 6 H.P. ies 
for 100 R.P.M. Can be readily duplexed for 


forward and reverse rotation. 


2 


2 2 


a—2z 


which gives 
Write for complete information. Address. . . S 


ic. 2) 
du, 4(1—’*)aq.x 4 _ eo 
KINNEY MANUFACTURING CO. ee | 
3569 Washington St. Boston, Mass. : 
New York» Chicago> Dallas + Philadelphia» Los Angeles Seattle where m = x/(a? — 247)%, Separating the factors 
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Hyatts kept them going—then 


Hyatts keep them goin g—unow 


ANKS.... the “surprise weapon” of the Allies in 

the last war... were inspired by tractors with crawler 
treads perfected by Holt. Cushioning the shocks, keep- 
ing operating parts running true, Hyatt Roller Bearings 
helped carry the load and ably won their chevrons. 
Then back to “civvies,” improved Hyatts have been do- 
ing their peace-time job well ever since. Therefore, these 
dependable bearings are again being drafted for tanks 
as well as army trucks, gun mounts, airplanes and other 
nag in today’s defense program. Hyatt Bearings 
oe Motors Sales Corporation, Harrison, 

-J-+ Chicago, Pittsburgh, Detroit, San Francisco. 


(At top) Allied photo taken "Somewhere on the Western Front,” 1915 #s that of a Holt Cater- 
pillar Tractor with front wheel... prototype of present “Caterpillar” full crawler tractor of today. 
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PHOTO BY U.S. ARMY SIGNAL CORPS. 
Like tanks, Hyatts have been im- 
proved in design, but their tradi- 
tional quality manufacture prevails 
even through “‘all out” production. 





ROLLER BEARINGS 
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Millions for 5 | — 
. DEFENSE! tee 16 


%* When working on defense contracts, make 
sure you have a dependable source for Ma- 
chine Screws—Bolts—Nuts—Rivets and Special 
Fastening Devices . . . the kind you need of ype 3 
quality that will pass most rigid government Standard Pattern 
inspection. 





Send us your specifications and blueprints. 
Your inquiries for the necessary parts to ful- 





fill your defense contracts will receive pre- 
ferred attention. We're ready NOW, for an Type 14 
"All-Out" effort. Write Special Broad Base 


CENTRAL SCREW COMPANY jitcasn ct tcunors 











TYPES 
CHACE 


Th HIGH-TEMPERATURE 


ermostatic 


BIMETAL 


IN THE 


_ MIRASTAT 
“Shuowslont- 
LAMP STARTER 


Hyerave Svivania Core. Satem Mass. 









This new Fluorescent lamp 
starter, by means of thermostatic control, eliminates 
objectionable flashing or ‘‘fluttering’’ of the lamps on 
starting, thus providing dependable performance and 
assuring maximum lamp life. This is another one of the 
many manufacturers in varied fields of industry who, 
because of its dependable, unfailing performance, chose 
Chace High-Temperature Thermostatic Bimetal as the 
active element for thermostatic control. 


w.m. CHACE & O. 


1616 Beard Avenue - - - Detroit Mich. 
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in the denominator of this integrand gives 


duy _ 40—ael (~_at 
dx ~ 7Ba ite Tt 


0 


” 1 
+e = — We wisi sestians/Goerals taie aa e (146) 
" 0 
The integrand in the second integral has a dis. 
continuous point at the value t = m, as shown by 


its graph in Fig. 86. To evaluate it is necessary to 
integrate separately over the regions 0 to m — 
and m + «¢ to o, and then allow « to diminish to 
zero. Thus 


m— . 

t" dt ” f dt ‘i tin dt 
sp — lm —2__ gz UM 3 

. “a —t 30% o m t re —-_ 


€ 


=lim 1 m+t\ ™— (; ae 
c—>0 2m (tos) —t + ~ t—m +e 


Lower limit of the first parenthetical expression is 
log 1, which is zero. The limit as t — o@ of 
(t + m)/(t — m) is also 1, giving zero for the 
upper limit in the second. Therefore 


” dt 1 Im—e Qn+e 
J; eae —_ ae ae . —log —— 
0 
— — log 2m —€ 
OD “om+e 


The limit of the quantity in the brackets is here 
also log 1, so that 


x 
t 
m —t 


Substituting this and Equation 146 back into 145 


duy _ 2(11—) qx 


dx ~ Ea 
Integrating Equation 147 gives for uy, 


(1—dN)q.2x 


Letting the strain at the we be —e, that is %= 
—e when x = 0, gives C, = —e. Substituting i 
the above gives finally for u, 


" [ e- "2 ) 50" (188) 
by = i doe oo ene OF 


Now u, and u, in Equation 137, the strains on the 
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There’s no motor so capable of stand- 
ing up to today’s production tempo... 
of operating dependably under the 
most severe plugging and reversing 
service . . . as the Fairbanks-Morse 
Motor with one-piece rotor winding 
centrifugally cast of SOLID COPPER. 

That’s because copper has better 
electrical, thermal, and mechanical 
characteristics for motors than any 
other metal of which rotors are cast. 
You get the unique 
benefits of cast cop- 


SPECIFY F- 


with the Copperspun Rotor 


for “ALL OUT” Production 


M MOTORS 


per rotors in F-M Motors without ex- 
tra cost... only F-M has succeeded in 
producing the Copperspun rotor. 

Get the complete story of what F-M 
Motors with the patented features of 
Copperspun rotors can do for you in 
speeding production, reducing oper- 
ating costs, and giving added years of 
trouble-free service. Write Fairbanks, 
Morse & Co., Dept. I-99, 600 S. Mich- 
igan Ave., Chicago, Ill. Branches and 
service stations throughout the United 
States and Canada. 


! Ps 


DIESEL ENGINES 
PUMPS 
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FAIRBANKS -MORSE 


ELECTRICAL MACHINERY 
FAIRBANKS SCALES 





WATER SYSTEMS FARM EQUIPMENT 





MOTORS 


RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 



























AIR CONDITIONERS 
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roller surfaces, may be obtained from 148 by chang. 
10-TO J | ing the sign to cover the change in the direction of 


the Y axis, and adding the proper subscripts. Letting 











we obtain from Equation 137 































[1 10 15 HP 
i... (+0) —- 2 va0— ne 
MILLS... | 
CONVEYORS | which shows the form of Equation 137 satisfied 
PUMPS - FANS establishing the elliptical distribution given by 142 
CaS « - Also, by equating the coefficients of «* and solving 
and other for a 
adjustable 
speed _ N 
| applications = B Q 













Here’s the new, low-cost way to get adjustable speed, This completes the solution for the contact load 
constant torque drive from a-c power. The Westing- distribution. The next article will determine the 
house Adjustable Speed A-C Drive provides instant subsurface stress in terms of q,. The evaluation | 


speed adjustment from 175 rpm to 1,750 rpm for con- 















tinuous operation—slower speeds for starting or setup. of q, in terms of the total load will then complete 
No exciters, clutches or complicated control. Push the solution. This will be followed with a number of 
button starts or stops the drive—a single rheostat con- practical examples. 
trols the speed. Nothing else to buy. Write for bulletin 
DD-4063. Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Dept. 7-N. j-21171 

\ estingh ouse Selecting Special Motors 




























A-C ADJUSTABLE-SPEED DRIVE ——4 (Continued from Page 73) 








design is supplied in types that are adjustable while 
running or set permanently to a predetermined 
speed. Adjustment on the first is made by stopping 
the motor and adjusting a small setscrew which 
serves as a stop for the inner contact, while the 
latter is provided with a mechanical linkage which 
leans against a stop movable in an axial direction “ 
to adjust over wide ranges of speed. 
Under best conditions of operation, with con- 














oROE- POWER 






BAN K stant load, speeds can be held to variations of Tess Stea 
than plus or minus 1 per cent with a plus or minus’ & sque 

| 10 per cent variation in line voltage. Figs. 6 and7 conc 

| show the circuit and general performance of gov- I oir 


ernor motors designed to operate at speed ranges 


' of 2000 to 3000 revolutions per minute. whir 
close 
=~ RUTHMAN == Gives Better Performance cont 
GUSHER The resistor and capacitors which are connected T 
in parallel with the contacts are used to obtain 4 cast 
COOLANT PUMPS clean break at the contacts, giving smoother motor glan 
Save and profit! No packing operation and longer contact life. The capacitor, turb 
. which is placed in parallel with the governor col 

to leak, consume power or require : . hen St 

. , tacts, absorbs the inductive energy generated w 
adjustment. Less power is consumed thou 


the circuit is broken and subsequently discharge 
it through the resistance rather than have it dis J oun 
sipated in arcing at the contacts. The resistor can 
be adjusted to take a considerable portion of the 
load, thus reducing the number of makes and 

breaks and increasing the contact life. Motor 
a So starts and accelerates as a conventional serié 
THE RUTHMAN MACHINERY CO. Sissherse models, motor. Upon reaching a predetermined speed thé 
TTR CURA TTTNI MOT TOME immersed models. contacts open, cutting off motor current so that the 
LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS | speed drops and the contacts close again and per 
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when throttled. Full ball bearing 
design minimizes friction. There's a 
Gusher model, from 1/30 to 2 H.P., 
to speed your jobs. Write for data 
and specifications! 






Model P-3 
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The high pressure and other parts of this giant steam turbine that are not shaded are steel castings. 


Steam at pressures over a thousand pounds per 
square inch—temperatures over 900°F.—these 
conditions are tough. 

Imagine them in a steam turbine, with a rotor 
whirling at 3,600 trpm—where tolerances are 
close, where expansion must be under rigid 
control, where metal fatigue is terrific! 

That is why turbine engineers specify steel 
castings for the casings, blade rings, bearing shells, 
gland covers and dummy seal rings of steam 
turbines, from the largest size to the smallest. 

Steel castings are proving their worth for 
thousands of important parts—from a few 
ounces up to many tons. They are so adaptable 


MODERNIZE AND 


that they fit all conditions. They combine great 
strength, rigidity, controlled hardness and re- 
sistance to fatigue with low first cost and low 
finishing and assembly cost. i 

The steel foundry industry is ready to work 
with you on improving and modernizing your 
product, offering you the combined research 
and technical facilities of a whole industry. 

Why not consult your own steel foundry- 
man? He is ready to help you speed up pro- 
duction, or make a better product. Or you may 
write to Steel Founders’ Society, 920 Midland 
Building, Cleveland, for information. No obli- 
gation, of course. 


IMPROVE YOUR PRODUCT WITH 
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MOTORS 


A complete line of “Flea Power” 
A.C. and D.C. back-geared motors 
in both cased and skeleton types 
that offer an unlimited range of 
speeds and torques . . . dependable 
motor, literally hundreds of thou- 
sands in use. Produced in large 
geen and sold at quantity pro- 
Seen Seen, they make possible 
motorized controls, automatic tuning, 
animated displays, etc. Both flexi- 
ble standard types and _ strictly 
special application motors, one or a 
million on short notice. 


Whatever your miniature motor 
needs, whatever speed, voltage 
characteristics you require, Speed- 
Way is your logical first source. 


Write for Motor Catalog Sheets or 
better still, send specifications, re- 
quirements and problems for our 
recommendations and prices. 
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SWIVEL JOINTS 


FOR GAS, STEAM, AIR, AND 






ALL HYDRAULIC PRESSURES Swivel 7S-8BS 
TIRE AND TUBE MOLDS— 
ram DIE CASTING 
PLATEN “nee 
PRESSES MACHINES 
HYDRAULIC 
CYLINDERS 


PLASTIC 
MOULDING 
PRESSES, 
ETC. 





Swivel 7AS-8BS 


Available side movement on ball seat relieves all piping strains. 
Rugged and simple in construction, easily maintained. 


Barco Manufacturing Co. 


1806 Winnemac Avenue, CHICAGO, ILL. 
In Canada: The Holden Co., Ltd. 
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mit a repetition of the acceleration period, This 
cycle is repeated at high frequency, holding the 
motor at an average speed between the maximum 
and minimum. The design of the governor weight 
system, the weight of the movable member, rotor 
inertia, the connected load and ratio of available 
to load torque all effect the speed limits at which 
the motor operates and the variation to be expected 
from load or line changes. 

The governor permits the motor to take power 
from the line more rapidly on heavy loads than 
at light loads and the average input is therefore 
controlled by the load imposed upon the motor. 
The motor can be designed with outputs in excess 
of those required by the normal operating condi- 
tions to provide a reserve available for momentary 
peak conditions and fast acceleration. 


Has Shaitzned Life 


Addition of a governor to the series motor 
changes remarkably the performance character- 
istics but retains the desirable features of torque 
and acceleration. While brush life is reduced some- 
what by the addition of a governor, the slower 
speeds at which these motors operate tend to over- 
come this loss, giving expected values of from 2000 
to 3000 hours. 

Governors are operative on alternating current 
and direct current but special arrangements are 
required for direct current operation to avoid trans- 
fer of metal on the contacts. This is done by split- 
ring collectors which reverse the current through 
the contacts and parallels normal alternating cur- 
rent operation. 

It should not be overlooked that the life of series 
motors is shorter than that of induction motors, 
efficiency is lower and radio interference is pro- 
duced. Were it not for the universal character- 
istics, high torque and light weight of the series 
motor, the induction type may long ago have made 
a bid to replace it. In fact, even though series 
motors, refined by the arrangements discussed 
in the foregoing, have given a good account of 
themselves, certain of the office device and pro- 
jector applications already are turning to the use 
of small induction motors. 

In conclusion, it is hoped that this article suffi- 
ciently indicates the importance of close co-opera- 
tion between the machine designer and motor 
manufacturer to the end that the best devices may 
be produced to keep in step with constantly chang: 
ing designs and requirements. 





O PROVIDE useful information on physical, 

chemical and metallurgical properties of weld- 
ed carbon and alloy steel tubing in a convenient, 
compact form, the Formed Steel Institute has pub- 
lished a “Handbook of Welded Steel Tubing.” En 
gineering and fabricating data that are thought to 
be most essential to correct use are summ 
for the design engineer. 
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“LOGAN” ROTATING 
AIR CYLINDER 


DESIGNED 
AIR OPERATED 
COLLET CHUCK 


e-—- 
“LOGAN’’ AIR 
FOOT VALVE 


—e— 


“LOGAN’’ 
LUBRICATION 
ASSEMBLY 




















MACHINE DEsigN—September, 1941 


“LOGAN” SPECIALLY 





OSS toe tects 











a 6 inch “LOGAN” Air Operated Collet Chuck and a ro- 

tating type Air Cylinder and accessories. The special 
feature of the machine is the headstock, which is provided 
with an enlarged deep throated spindle with a 15 inch flanged 
nose, to which the “LOGAN” Collet Chuck and Drawrod is 
fitted. This arrangement permits the handling of work pieces 
with minimum overhang and without outboard support. Capa- 
city: Up to 6 inches diameter, with 22 inches from face of 
chuck to bottom of drawrod. Various types of work locators 
can be built into the spindle. This heavy duty “LOGAN” 
equipment assures rigid chucking in machining shells or simi- 
lar forgings. “LOGAN” Representatives and “LOGAN” En- 
gineers will be glad to make recommendations on your prob- 
lems. 


7 HIS Cincinnati Acme Universal Turret Lathe is fitted with 


LOGANSPORT MACHINE, INCORPORATED 
911 Payson Road ~ - - - - Logansport, Indiana 


Manufacturers of Air and Hydraulic Devices, Chucks, Cylinders, Valves, Presses and Accessories 





TILITY 
VERSA PLUS! 


Outstanding among the many features of the Racine Variable 
Volume Hydraulic Pump is its ability to do a time-and-money 
saving job in an almost endless variety of applications. 


Racine Pumps are proving their versatility and 
efficiency in hundreds of widely different ap- 
plications ranging from mining machinery to 
plastic molding. Our engineers will gladly show 
you how Racine Hydraulic Pumps and Valves 
can be profitably applied to your particular 
plant or industry. Write today! 










DEPENDABLE VARIABLE HYDRAULIC 
POWER! Delivering hydraulic power 
in 12-20-30 gal. per minute capaci- 
ties, Racine Pumps automatically 
maintain any desired pressure up 
to 1000 Ibs. per sq. in. without by 
passing of oil. Racine's variable 
volume. feature reduces horse-power 
consumption, lessens oil heating. 
Simplified construction provides 
smoother, quieter operation, lasting 


dependability. 
REA G Wi COMPANY 


Hi 
~~ ™ 5 ee — . Racine, cameo 
cane FOR NEW FREE CATALOG P- 


































SPURS —SPIRALS—BEVELS—WORM GEARING 


(14 to 96 D.P.) 


With considerable experience and _ ex- 
ceptional facilities for the manufacture of 
high precision Small Gears, our manu- 
facturing capacity is now heavily burdened 
with National Defense work, and we 
naturally feel pardonable pride in the 
importance and quality of our contributions 


to the Program. 


While this very essential work takes pre- 
cedence, we are keenly conscious of our 
duty to established customers; their needs 
must command our continued earnest 
efforts. Under such circumstances, we hope 
new inquirers will understand our inability 
to give their wants the consideration they 
would ordinarily receive. 














Gear Specialties 


oF 
oan CHICAGO f& 
2670 W. MEDILL AVE. 
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Viewpoints 
(Concluded from Page 79) 


diagram with momentary torques as ordinates 
and rotation in radians as abscissas. The above ip. 
tegration can, of course, be performed analytica. 
ly or graphically, or by simple tabular arithmetic 

To find the elapsed time of the acceleration the 
calculus would require an easily integrable ex. 
pression for the relation between the momentary 
torque and the traversed angle. Such an expres. 
sion does not exist for many kinds of machines, 
such as alternating-current and direct-current mo- 
tors and generators. However, tabular arithmeti- 
cal summation can be used as follows: 

From the angular work diagram, the total 
stored kinetic energy at each successive radian of 
angular traverse is quickly found, being the area 
of the diagram up to that point. Hence the angu- 
lar velocity at each radian is found, and hence the 
elapsed time to traverse each successive radian, 
Simple addition then gives the total elapsed time 
of the acceleration. This tabular method is gen- 
erally applicable to any machine for which the 
angular work diagram can be obtained, either 
analytically or from a strip chart. 

It is felt that the above comments should make 
more useful the many helpful suggestions con- 
tained in the article cited, particularly those taken 
from the practical experience of the authors in 
the application of motors tc severe services. 

—R. E. BRUCKNER 
Manager of Machine Design 
Kimble Glass Co. 


. let’s do it right”’ 


To the Editor: 

I am one of the many designers who would like 
to see the elimination of the sloppy methods some- 
times existant in the design of machines. It is 
indeed appalling to see what goes on in many plants. 
Scores and scores of designs have 50 to 200 per cent 
more material than required. Once in a while it 
appears that an executive engineer of a company 
tries to overcome breakdowns by adding unneces- 
sary weight to all possible parts, thus creating I 
competent designs through lack of technical knowl- 
edge. 

Wasting material is a crime and no management 
should allow any such condition. To save materi 
als, we should all apply correct engineering methods 
in design. 


Let’s do it right for a change! 
—R. W. C. 


Cleveland 





LASTICS, compounded from oil refinery ga5& 
r formerly used as furnace fuel, are easily molded 
and machined and are comparatively light in weight. 
These by-product materials are low in cost and will 
be extremely useful to conserve strategic material 
needed for defense. 
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~ NO STONE UNTURNED! 


= No slavish, perfunctory following of orders is ever tolerated 
tal in the Peck plant. When a job comes in, experienced 
of people leave no stone unturned in their efforts to give the 
rea customer the kind of springs or screw machine parts he has 
gu a right to expect for what he pays. This spirit has kept 
the “Peck Service’ in demand throughout a generation of war 
an, and the effect of war! 

si SEND FOR CATALOG. 

























ts 7 es eee Screw Machine parts. Please write ‘Pouring their Strength 
er : . . e 
into National “Defense 


“P PECK SPRINGS 
j Essential parts for gun mounts and aircraft—castings for a 


on- 


eo — AND SCREW MACHINE PARTS host of defense armaments and the machine tools that 


produce them—are pouring in a steady stream from the 
























































DD The Peck Spring Co. 10 Wells St., Plainville, Conn. AMPCO foundries. 
Throughout industry, when metal must withstand excessive 
R pene pales wear, the shock of impact, or highly stressed conditions, 
gn engineers and tool designers turn to AMPCO METAL 
9 and other AMPCO alloys. 
JVs 
When You Need Government contractors in ever-increasing numbers are 
relying on AMPCO for metals of the aluminum bronze 
S p t C | A L (e7.% S K é T Ss class, and other copper base alloys that meet Federal, Army, 
f h h Air Corps and Association specifications. 
or the Toug est Jobs Write for details of our facilities to supply 
ike CALL ON FEL-PRO better bronze alloys. 
ne- ; 
is Let FEL-PRO Show You How To Secure AMPCO METAL, INC. 
ts. More Effective Protection Of Machine Dept. MD-9 Milwaukee, Wisconsin 
nt VITAL ZONES From Chemicals, Oils, 
it Corrosives, Acids and Liquids : 
ny One of the Big Three car manufacturers 
ne had a gasket problem that couldn't be 4 
; “licked’’ with ordinary gaskets. FEL-PRO 
in Consultation Service solved it. 
yl This Service provides you with specialized 
FEL-PRO knowledge acquired through 
nt years of experience in supplying gaskets 
1 and packing, unusual in both material 
i FEL-PRO and design, for all types of industrial 
ds METALLIC PACKING machines and equipment. 
Furnished in many stand- Whatever conditions your machines MACHINE TOOLS. . . leading manu- AIRCRAFT PARTS... a representa- 
r } AMPC , : ' 
idl a ave Se must encounter, these especially METAL mae a its. stubborn ~ pe 7 a of AMPCO rs “i 
mort ceptcatont “designed FEL-PRO Gaskets ond Pack. qe wee, ees eee ‘ 
id gr vag ae ings will better serve your needs. | ; ; 
foldi i ‘ a 
yg gale FELT PRODUCTS MFG. CO. 
asic metals are lead, alu. 1517 W. Carroll Avenue, Chicago, Ill. 
minum or copper. 
es 
od 
it. ; 
ll 1} METALLIC PACKING 
Js 





MACHINE DEsicN—September, 1941 















60-DAY SALES TEST 
PROVES THE SALABILITY 


OF PLASTIC PRODUCTS 
Within 60 days after its introduction, 


the entire year's production of E. 
Edelmann'’s plastic - incased hydrom- 








> Sonu eter was completely sold out —a 
eae good example of the sales ability 
aa plastics can offer to industry. 


The entire base, housing and cap of 
correction table of the hydrometer 
were molded of Bakelite to improve 

seas its structure, showmanship and sales 
SSMS ee J ability. The plastic parts are im- 
SSH ie pervious to oil, grease, acid and dirt 
—factors that may be of value to you 
in planning your products. 




















When considering re-design, consider 
plastics. 


Injection and Compression Molders of All Plastic Materials 


CHICAGO MOLDED PRODUCTS CORP. 
1028 NO. KCLMAR AVE. CHICAGO, ILL. 














Cusco 


J 


ALL SPRINGS ARE NOT EQUAL 
—SOME ARE NOBLY BORN AND 
LAST LONGER! 


LEE SPRING COMPANY, Ime. 


30 MAIN STREET BROOKLYN,N.Y 
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Meetings and Expositions 


Sept. 8-12— 

American Chemical Society. Semiannual meeting to be 
held at Chalfonte Haddon Hall, Atlantic City, N. z Dr. 
Charles I. Parsons, Mills building, Washington, is secretary. 


Sept. 25-26— 

Society of Automotive Engineers. National Tractor meet- 
ing to be held at Schroeder hotel, Milwaukee. John A.C 
Warner, 29 West Thirty-ninth street, New York, is secretary. 


Sept. 23-26— 

Association of Iron and Steel Engineers. Annual meeting 
and exhibit to be held at the Statler Hotel, Cleveland. Brent 
Wiley, 1010 Empire building, Pittsburgh, is managing di- 
rector. 


Sept. 28-Oct. 2— 

American Mining Congress. Annual metal mining con- 
venticn and exposition to be held at Fairmont Hotel, San 
Francisco, Julian D. Conover, 309 Munsey building, Wash- 
ington, is secretary. 


Oct. 6-10— 

National Restaurant Association. Annual meeting and 
exhibition to be held at the National Restaurant Mart, 
Chicagc. Frank J. Wiffler, 666 Lake Shore drive, Chicago, 
is secretary. 


Oct. 6-10— 

National Safety Council. Annual meeting and exposition 
to be held at the Stevens Hotel, Chicago. W. H. Cameron, 
20 North Wacker Drive, Chicago, is director. 


Oct. 6-11 

Exposition of Power and Mechanical Engineering to be 
held at the International Amphitheatre, Chicago. Charles F. 
Roth, Grand Central Palace, New York, is manager. 


Oct. 13-14— 

Steel Founders’ Society of America. Fall meeting to be 
held at The Homestead, Hot Springs, Va. Raymond L. 
Collier, 920 Midland building, Cleveland, is secretary. 


Oct. 13-16— 

Marking Device Association. Annual meeting to be held 
at the Palmer House, Chicago. Homer G. Klene, 431i South 
Dearborn street, Chicago, is secretary. 


Oct. 16-18— 

American Society of Tool Engineers. Semiannual conven- 
tion to be held at Royal York hotel, Toronto, Canada. Ford 
R. Lamb, 2567 West Grand boulevard, Detroit, is executive 
secretary. 


Oct. 19-24— 

American Welding Society. Annual meeting and conven- 
tion to be held in conjunction with the National Metal ex- 
position, Philadelphia. Headquarters are at Bellevue- 
Stratford Hotel. M. M. Kelly, 29 West Thirty-ninth street, 
New York, is secretary. 


Oca. 20-24— 

American Society for Metals. Annual meeting and expo- 
sition to be held at the Benjamin Franklin hotel, Philadel- 
phia. W. H. Eisenman, 7301 Euclid avenue, Cleveland, is 
secretary. 


Oct. 20-25— 

Dairy Industries Supply Association Inc. Exposition and 
meetings are to be held in Toronto, Canada. Roberts Ev- 
erett, 232 Madison avenue, New York, is executive vice 
president. 


Oct. 30-Nov. 1— 

Society of Automotive Engineers. National Aircraft » 
duction meeting and engineering display to be held at bes 
Biltmore Hotel, Los Angeles. John A. C. Warner, 29 We 
Thirty-ninth street, New York, is secretary. 


Nov. 12— 

American Die Casting Institute. Annual meeting wre 
held at the Cleveland hotel, Cleveland. Kenneth Cc. Cas 
man, 420 Lexington avenue, New York, is secretary. 
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PROBLEMS ; 
NORGREN(c) METHOD 


PILE FEEDING IS HIGH SPEED 


FOLDERS 
PRESSERS 
LABELERS 
SRINTING of 


BOOK BINDING 
MACHINES 






LEIMAN BROS. | Sao 


VACUUM 


PUMPS 


They Take Up Their 


Own Wear 
QUIET — POWERFUL — EFFICIENT k. j 


A S A UNIT, the Norgren filter, reg- 
ulator, and lubricator deliver a fog of 
oil carried in cleaned air under con- 
stant mild pressure — gently forcing 
lubricant thru the bearings and cool- 
ing the whole mechanism. 





LEIMAN BROS. 'NC. 
152-3 tet SC es » 
Newark,N.J. 





If You Don’t Already Know 
the Advantages of 


PRA ES + 


YDRABL1I 6S — carbonization due to excessive 


| oes Cancels the effect of high speed cen- 







Prevents entry of coolants and abra- 
sive particles. 


you're missing something that may have 
a very vital bearing on the performance 
of your machines. 

More and more, manufacturers are turn- 
ing to Barnes Hydraulics to assure their 


trifugal action on lubricants, insuring 
uniform lubrication of all surfaces. 


Permits pre-loading for perfect spin- 
dle alignment... with less heat. 


customers dependable performance— | Avoids destructive gums due to oxi- 
with maintenance costs lowest by ac- | dization. 
tual comparison. That means less down | Permits practical use of higher spin- 
time—more production—and that’s what wis dle speeds. 
. | P 

your customers are looking for, when 
they buy your machines. | The FINAL SUM 
For these and many other reasons it will | is improved quality of produc- 
pay you to spe cify tion, savings in rejects, greatly 

increased spindle life, reduced 

BARNES H YDRAULICS | maintenance and down-time. 





Send us your inquiries with information about 
the job to be done. We'll be glad to submit a | 
Proposal, or if you say so, we will have an 
engineer call. 


WHEREVER.AIR IS USED _s—7 INDUSTRY 


John §. Bornes Corporation Im C. A. Norgren Co. 


ogee SALES OFFICE MAIN OFFICE 
EW CENTER BLDG. AND FACTORY " 
TR-1-1706 Yolo! 420) Vana me 211 Santa Fe Drive @ DENVER, COLORADO 
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f Molasses 
coor Naphtha 
‘Bilgewater meena Oil 
i in 
PCompoun aoa 
ference bow | Seas aan 
no difference ocolate ' 
tongecic toes thick the liquid = Oil — 
is that you have to ee, a — - goad Of 
Roper will handle your needs. | 27 1 Oils Rubber 
Any liquid free from abras- | Fruit Syrups Comet 
ives can be pumped with sur- | Fuel Oil = 
prising economy and efh- oa eae 
ciency. Whether used for oo = Si 
general transfer or for useon | re Tomatoes 
a hydraulic —,. age Kerosene Varnis 
er wi elive acquet eon 
pool ng ai flow. . Lubricacing arane Selicene 
Write for Catalog 932 with oe ee too 
complete information. panne 


GEO. D. ROPER CORP., ROCKFORD, ILL. 











600 MILES 
PER HOUR 


t is such tests as this that prove the ability of Elas- 

tic Stop Nuts to hold tight under all combinations 

of vibration, shock, and stress. These self-locking 

nuts are used on all American military and transport 

airplanes ...and on widely diversified industrial 

equipment ... . for safety and economy. 
>» Write for folder explaining the 
Elastic Stop self-locking principle. 


ELASTIC STOP NUT CORPORATION 
2326 VAUXHALL ROAD + UNION, NEW JERSEY 





|NMOd LHOIVALS 
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Business and 
Sales Briefs 


NCREASE in its productive capacity of high. 

alloy steels with the installation of a new 35-ton 
electric melting furnace, and another still to be 
put into service, has been announced by Allegheny. 
Ludlum Steel Corp. The increased melting Capacity 
at Brackenridge, Pa., is part of the company’s ex. 
pansion program to increase the company’s pro. 
duction of special metals by approximately 50,0 
tons annually. 


+. 


After being district manager of the Houston ter. 
ritory for seven years, J. Walter Snavely has re. 
turned to the sales department of the conveying 
and engineering products division of Chain Belt 
Co. at Milwaukee. Other changes include that of 
W. B. Marshall, formerly assistant sales manager, 
being appointed as sales manger of the division, 
B. E. Sivyer, former San Francisco branch manager 
| has been transferred to Milwaukee as assistant 
sales manager of the chain belt and transmission 
division. Replacing Mr. Sivyer as branch manager 
at San Francisco is S. Y. Warner who has been 
connected with the company since 1930. 


¢ 


SKF Industries Inc. have established new branch 
offices and warehouse at 1419 South Flower street, 
Los Angeles. 


o 


Plans for the construction of a factory at Fort 
Wayne, Ind., to produce turbo-superchargers for air- 
planes, have been announced by General Electric 
Co. At the present time the company is manv- 
facturing this part at Lynn, Mass., and a factory 
also is nearing completion at Everett, Mass., for 
similar manufacture. The latter plant is a new 
“blackout” factory. 

. 


With offices at 4905 Santa Fe avenue, Los An- 
| geles, Archie A. Morris will represent McKenna 
| Metals Co., Latrobe, Pa., in southern California. 
| 


¢ 


In recognition of his abilities and success in 
| former positions, C. W. Pearsall has been appointed 
| general sales manager of Ahlberg Bearing Co, 
| Chicago. Joining the organization in 1919, he has 
| been successively a salesman in Chicago and Phil- 
| adelphia, branch manager in both cities, and mal 
| ager and distributor of sales in Chicago. 


+ 


Erection of a new foundry is under way at Ampco 
Metal Inc., Milwaukee. The new addition will be 
devoted largely to production work, allowing Col 
tinuous handling of long runs of castings. When 
completed the foundries will be the largest in the 
country devoted primarily to the production of 
aluminum bronze of controlled analysis. 


¢ 


Formerly manager of the Canadian subsidiary of 
Handy & Harman, James W. Colgan has been made 
sales manager. His headquarters will now be at 82 
Fulton street, New York. 

+ 


A. T. Carter, Rochester, N. Y., has been appointed 
representative of Keystone Carbon Co. in upper New 





York for the company’s line of motor and generai™ 
brushes and resistors. The following distributo 
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PENNIES 


FOR THIS 


VALUABLE 
PROTECTION so 


Nu At a surprisingly small cost, 
g 


formed by normal wear in gear 
and bearing housings. A powerful 
magnet in the plug attracts the 
metal cuttings, removing them 
from the lubricant. The equip- 
ment you make will give better 
service, run smoother, quieter, 
with Magnetic Plugs. 


Magnetic Drain Plugs stop ex- 
cessive wear caused by abrasive 
metal particles that are constantly 









Write for 
Free Sample Plugs LISLE CORPORATION 
for Testing Box 1003, Clarinda, lowa 





Me neni 


DRAIN PLUGS 


for every industrial use. Screens for abrasives, 
chemicals and powders in Plain Steel, Tinned, 
Brass, Copper, Bronze, Monel and Stainless 
Steel. Complete stock of Galvanized-after- 
Woven Wire Cloth in standard sizes. Send for 


Stock List of Wire Cloth available for immedi- 
ate 


shipment. For help in choosing screen and 
metal you require, ask for Catalog 11-H. 
for FAST service call on 


Buffalo Wire Works €0., Inc. 


Established 1869 as Scheeler’s Sons 


430 TERRACE BUFFALO, N. Y. 
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Here’s Yfaxemu 
Protection for Your 
Bearings... 


\ 
Me 
\ 
\ 
\ 





Water Stay PATENTED 


Bearings operate with greatest efficiency when 
they have the protection of GarLock KLOZURE 
Oil Seals. The highly polished bearings last longer, 
because KLOZURES keep dirt and dust out, 
keep oil and grease in. Complete range of sizes, 
including metric diameters to fit bearing manu- 
facturers’ standard bore sizes. Write for special 
booklet! 


< Tue Garuock PAacKING COMPANY 
Patmyra, New York 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 
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ALL SIZES 
Glass and Unbreakable Types 


TRICO visible automatic lubrication is the ultra-modern 
way to stop waste and failures caused by old-fashion- 
ed trust-to-luck hand oiling methods. 


OPTO-MATIC 


LEVOMATIC 


WRITE FOR 
BULLETINS 


In Canada: IRVING SMITH LIMITED, Montreal 











—_ YEARS of doing one thing 
and doing it well has enabled the 
Cincinnati Gear Co. to help industrial 
leaders ‘‘Step Ahead’’ in maintaining 
their production lines... our first line 
of defense. 


For heavy loads. . . light loads... there 
is a correct Cincinnati Gear for the job. 
Let us help you ‘‘Step Ahead’’ with 
your production by solving your gear 
problems. 





TRICO FUSE MFG. CO., Milwaukee, Wis. 


















for Keystone’s line of self-lubricating bronze bear. 
ings have also been named: The Ohio Ball Bear. 
ing Co., 6541 Euclid avenue, Cleveland; Indiana 
Bearings Inc., 510 North Capitol street, Indiap. 
apolis; and West Virginia Bearings, 8 Virginia 
street, East Charleston, W. Va. 

¢ 


New distributors who are specialists in the ma. 
chinery field have been appointed by the Drafto Co., 
Cochranton, Pa. These are Walter D. Briggs, 117 
Liberty street, New York, and Arthur J. Moore, 1048 
North Lockwood avenue, Chicago. 

7 


A new warehouse at 131 Clarendon street, Boston, 
has been established by Cutler-Hammer Ince. as a 
service to the trade, and complete up-to-the-minute 
stock will be carried for immediate delivery. W. F. 
Addicks, district manager, is in charge of the Boston 
territory. 

¢ 


Injection molding facilities of the plastics division, 
Erie Resistor Corp., Erie, Pa., have been expanded 
recently by the addition of three automatic presses, 
the largest of which is rated at 16 oz. 

¢ 


Offices of the Dardelet Threadlock Corp. 55 
Liberty Street, New York, have been moved to the 
Machinery building, East Grand boulevard, Detroit. 

* 


Formerly with Foote Bros. Gear & Machine Corp. 
Chicago, Herbert J. Braun has been appointed De- 
troit sales representative for Kennametal by Me. 
Kenna Metals Co., Latrobe, Pa. His offices are at 
14425 Mark Twain avenue, Detroit, where John S. 
Roney is in charge. 

Sd 


Succeeding W. A. Finn, called to active duty with 
the Navy, R. M. Cleveland has been appointed man- 
ager of the Boston office of Worthington Pump & 
Machinery Corp., Harrison, N. J. Mr. Cleveland has 
been with the company 24 years. 

* 


Construction on a neoprene plant at Louisville, 
Ky., by E. I. du Pont de Nemours Inc., has been 
started. It is expected that production of this 
material will exceed the present combined total 
U. S. production of all synthetic rubbers including 
neoprene itself. The Deepwater, N. J., plant of the 
company has already reached 6000 tons a year, and 
this figure, it is believed, will be raised to 9000 by 


the end of the year. 
° 


M. J. Tennes Jr., president of Shafer Bearing 
Corp., has entered active service as Captain in the 
United States Army Air Corps with permanent sta- 
tion at the Air Corps Advanced Flying Schools, 
Phoenix, Ariz. During the absence of Capt. Tennes, 
the management of the company will be under the 
direction of John F. Ditzell, vice president and 


general manager. 
7 


A new two-story building is being added to the 
present plant of Michigan Molded Plastics Inc. 


Dexter, Mich. 
a 


With a maximum capacity of 15 million — 
of sheet brass per month, a new brass sheet “ 
mill is being built by Revere Copper & Brass ne. 


in Chicago. 
+ 


Manufacturing facilities of Paragon Electric bv 
are being moved from Manitowoc to Two Rivers 











MACHINE DesigN—September, 1941 


— 


Ma 








ao 7 & S 3 


DD 
he 
it. 


p., 
)e- 


at 


th 


& FZ 


as 


le, 
en 
Lis 
ng 
he 


nd 
by 


1e 
s, 
S, 


1€ 
id 


1€ 
Cy 


js 


Cy 


S, 


1941 








Addressing ry ‘mailing machines 


Itural machinery 
nA conditioning equipment 
hea ‘aaes, seaplanes & 


Neeralh plans) 
Automobiles 


Bakery machinery & equipment 


Bowers & fans 

Blueprinting zt drafting machines 
Bookbinding machinery 

Bottling machinery 


& counting machines 
Ca etd motion picture) & 
prejenton 
cng machinery sorting & tabulating 


ons pom industrial & mining 


registers 
aaa & concrete ‘-_ccmed 


Ing i taxi meters 
and ticket-counting machines 
Check-writing machines 
Chemical machinery 
wa machinery, brick, pottery, 


Clocks, is time apa sd watches 
Clothes-pressing 
Cotfee-roasting & reindg machines 


Condensers, Peas — electrical 
Confectionery & ice-cream machinery 
on “machinery including ele- 


escalators 
Cotton on machinery 
Cranes, including hoists sk derricks 


Crushing, grinding & pulverizing 
machinery P 


Dairy, cheese factory & butter factory 
machinery 
Dental machinery 

Diesel engines 
ing machinery 
— a cumation machinery in- 
ing power shovels 
Duplicating machines 


Electric motors & generators 
Electric & pneumatic portable tools 
Electric razors and hair clippers 


Electrical equipment (instruments, con- 
trols, relays, etc.) 

Elevators (storage) & elevator machinery, 
including grain, flour & feed 

Engines, steam & internal combustion 


Fare registers & boxes 

Firearms 

Flour-mill & grain-mill machinery 
Foundry machinery 


Gas machines 


Leather-working machinery not including 
shoe machinery 

Locomotives, rail cars, etc. 

Lubricating machines 


Machine tools 

Metalworking machinery 

Meters, gas & water 

— machinery, not incl. oil drilling 
Miscellaneous \ eas cee elsewhere) 
Motorcycles & b 

Motor vehicles, on censtereguios 








MACHINES 


OF ALL TYPES AND SIZES ARE 
DESIGNED BY READERS OF 


<< MACHINE DESIGN» 


THE PROFESSIONAL JOURNAL OF CHIEF ENGINEERS AND DESIGNERS 








yd ay 
Grinding, oultine s & ellching mehy. 


Hat-making machinery 
Hydraulic equipment, mt incl. pumps 


Incandescent lamp-making machinery 
Industrial ovens & electric furnaces 
Inspection machinery 


Kitchen mixers & allied domestic ma- 
chines not otherwise classified 


Labelling machinery 
Laundry and dry cleaning machinery 
Lawn mowers 


Musical instruments 


OW burning equipment 

Oil-mill machinery, cottonseed & other 

Oil-well & oil inery machinery 

Optical machinery incl. telescopes, mi- 
croscopes, etc. 

Orecrushers 


Packaging machines 

Packing-house machinery 

Paint making machinery 

Paper-box machinery 

Paper-mill & pulp-mill machinery 

Permanent wave machines, hair-dryers 
etc. 


Pharmaceutical machinery 

Photo-engraving machinery 

Plastics molding ne including 
presses & accessory equipment 

Pneumatic equipment, including com- 


pressors 

Power presses, including hydraulic & 
forging hammers 

Printers’ machinery 

Pumps & pumping equipment 


Radios & television 

Recording and control instruments, 
including pressure & temperature 
indicators 

Refrigerating & ice machinery 

Research vee, including testing, 
——e © precision measuring 


machin 
Road-making machinery, other than con- 
cret 


Rolling-mill machinery 
Rubber working machinery 


Scales & balances 
Sewing machines 
Ships & motorboats 


Shoe machinery 
Si advertising & electrical 
Slicing ron ed 


— & ~ atte machi 
w ing inery 
ers, domestic & industrial 


cance machinery 
Sugar-mill machinery 


Textile machinery 
Tobacco manufacturing yy 
Toys, amusement machines & play- 


t 
r ground nn ll 
Turbines 
Typewriters 


United States Government Manufactur- 
ing Divisions including arsenals, 
sh » ai 

Vacuum cleaners 


Washing machines & clothes wringers 
Welding machines, electric & other 
Well. ie machinery 
Windmills & towers 
Woodworking machinery 


X-ray, therapeutic & hospital 














LOCKING TYPE 


@ This head, designed for use with 
remote controls, permits locking the 
control to any desired position. The 
locking action is dependable and 
will not loosen or slip due to vi- 


bration. 


To set, merely press thumb-action 
lock-release button and slide to 
Once set, the con- 
trol remains automatically locked. 


desired position. 





For over 20 years Arens have been 
povtucing controls that are first 
y all standards—in design, 

in dependable operation 


quality, 
and in longer life. 


\ addition to Control Heads. 
Tens manufactures complete flex- 
ible and rigid remote controls, as 


Well as special control devices. 


WRITE FOR CATALOG 


aa for Arens’ complete illustrated 
aa to assist you in selecting 
€ controls for each specific job. 


ARENS CONTROLS, INC. 
6 So. Halsted Street © Chicago, Illinois 
a 





in 






Arens engineers 
will gladly assist 
you in any spe- 
cialized remote 
control problem. 
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FOR THE 
SPECIFY 





ROTARY 


Scores’ of manufacturers of 
filling equipment, oil furnaces, 
laboratory suction-pressure ap- 
paratus, printing frames, etc., 
etc. use Gast Air Pumps as 
standard equipment because of 
these features! 


FORCED - AIR COOLING— 
Eliminates complicated water 
systems .. . lowers tempera- 
tures and oil consumption . . . 
assures longer life. 


AUTOMATIC LUBRICATION 
— Positive provision of oil where 
and when needed . . . without 
causing loss of pressure or 
vacuum. Visible oil supply. 


DIRECT DRIVE—Axssures posi- 
tive alignment . . . eliminates 
end thrust . . . reduces power 
loss. 


COMPACT—Delivers more air 
per pound of weight and H.P. 
used. 


SIMPLICITY—No gears, springs 
or reciprocating parts .. 
automatic take-up for wear of 
vanes. 


ADAPTABILITY—Can be used 
as either vacuum or pressure 
pump. 


When You Need 


VACUUM PUMPS 


‘“*TOUGH JOBS”’ 


“GAST” 


AIR PUMPS 














1 to 23 C.F.M. 


Nine Sizes 
Jacuum to 28” 
Pressures To 30 Pounds 





WRITE NOW For Com- 
plete Engineering Catalog 
and Performance Data Of 
Gast Air Pumps. Also In- 
formation On Manufac- 
turers Discounts. Address: 


Gast Mfg. Corporation, 107 
Hinkley St., Benton Harbor, 
Mich. 





GAST 


VACUUM 
PUMPS 
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Wis., where 25,000 square feet of floor space doubles 
the area of the former plant. Executive head- 
quarters will remain in Chicago. 

. 7 


Located at 1011-19 West Washington boulevard, 
Chicago, the Dayton Rubber Mfg. Co., Dayton, O., 
has opened an office for sales, engineering and ware- 
housing purposes. This additional space is required 
because of increased demand for drives. 


¢ 


Transfer of Howard M. Dawson of the Cleveland 
office of Jessop Steel Co., Washington, Pa., to the 
Detroit office has recently been announced by the 
company. D. J. Hanna is branch manager of the 
new Detroit warehouse and office at Woodbridge 
and Walker streets. 

- 


Succeeding the late G. K. Simonds, Alvan C. 
Simonds, chairman of the board, Simonds Saw & 
Steel Co., Fitchburg, Mass., has been named presi- 
dent and general manager. G. K. Simonds Jr. is 
assistant general manager. 


¢ 


H P L Mfg. Co., 2015 East Sixty-fifth street, Cleve- 
land, has been established to specialize in stampings 
in small quantities, ranging from 25 to 5000 pieces 
in metal, fiber and other sheet materials. The com- 
pany was established by Ray Hedberg, Kermit Peter- 
son and Melvin Lorentz who have been associated 
with the stamping industry in Minneapolis for eleven 
years. 

¢ 


New offices and show rooms have just been oc- 


N. Y., manufacturers of photo-copying machines and 
sensitized papers and linens. This is the second 
move within three years necessitated by expansion 
of the company’s activities. 
in the Duguid building, 428 South Warren street, 
+ 
Ruthman Machinery Co. has moved into its 


new plant and office located at 1819 Reading road, 


Cincinnati. The output of its line of coolant pumps 
has increased 25 per cent during the first month the 
company has been in its new building, and a 
per cent increase is expected during the second 
month, according to A. H. Ruthman. 
+7 
E. H. Alexander has been appointed engineer of 
the industrial control division of General Electric 
company’s industrial department. In this capacity, 
Mr. Alexander will co-operate with the manager of 
this division. 
+ 
Previously vice president of export sales, J. Louis 
Reynolds has been appointed general sales manager 
of the Reynolds Metals Co. Inc., for the duration of 
the present national emergency. 
+ 
R. E. Spencer Geare has become associated with 
Thermoid Rubber division of Thermoid Co., Trenton, 
N. J. He will concentrate on improvement of the 
company’s multiple-V belt and F.H.P. belt programs 
and expansion of V-belt sales. 
* 
After an illness of several months, George L 
Markland Jr. died recently at the age of 73, Mr 


3 


The new quarters are 


F 
4 


Markland was chairman of the board of Philadek | 
phia Gear Works and also had been, since 193, 7 


cupied by Hunter Electro-Copyist Inc., 


Syracuse, 


president of the Philadelphia Board of Trade. 








PROBLEM: To develop a transformer cover gasket to hold nitrogen under 
pressure and permit ease and economy of assembly. 


PROMINENT maker of electrical 

equipment needed a _ transformer 
cover gasket that would (1) provide a tight 
seal to hold nitrogen under pressure; (2) 
resist deterioration by oil, corona, and 
weather; (3) retain its effectiveness for 
years; (4) permit quick, easy, low-cost 
assembly. A tough set of requirements. 

A compound of synthetic rubber and 
cork—Armstrong’s Corprene—was_ de- 
veloped to meet every requirement of this 
job. The synthetic rubber was impervious 
to nitrogen. Combining cork with the 
synthetic rubber produced an impervious 
composition which was truly compressible. 
The Armstrong’s Corprene seal provided 
excellent resistance to damage from oil, 
corona, and all weather conditions. 

Installation of this gasket of Corprene 
proved easy and inexpensive. A strip of 
the material was applied to fill the width 
of a groove in the top rim of the trans- 


former and project somewhat above it. 
The strip was simply laid in the groove 
with its ends butted. No adhesive was 
required in the assembly! 

When the cover of the transformer was 
drawn down into position, the gasket was 
compressed about one third—without ex- 
tension or side flow. The continuous ver- 
tical pressure exerted by the compressed 
gasket guaranteed a permanently gas- 
tight seal. The result is a perfect seating 
of the cover on the rim. Several years 
of service have proved that Armstrong’s 
Corprene provided a perfect solution to 
this tough sealing problem. 

You may find the answer to your sealing 
problems by investigating the more than 
two dozen Corprene compositions avail- 
able in sheet, cut, extruded, and 
molded forms. Write Armstrong 
Cork Co., Industrial Division, 

942 Arch Street, Lancaster, Pa. 























Armstrong's CORPRENE 


COMPOSITIONS OF CORK AND SYNTHETIC RUBBER 
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